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Hydroa vacciniforme is a disease described in textbooks of dermatol- 
ogy as a recurring vesicular eruption, occurring for the most part in the 
summer and usually affecting young men. The lesions are seen more 
commonly on surfaces of the skin exposed to light. The disease has 
been known by a variety of names. Bazin’ in 1862 reported the first 
typical case, calling the condition “hydroa vacciniforme.” Hutchinson ? 
in 1878 referred to the disease as “prurigo aestivalis,” “prurigo adoles- 
centium” and “acne prurigo.” Hutchinson, however, did not correlate 
the condition in his group of cases with that in the case reported by 
Bazin. Later in 1889 Hutchinson*® again reported a typical case of 
hydroa vacciniforme and described the condition as “a recurrent summer 
eruption” or “summer prurigo.” Ehrmann ‘ in 1905 suggested the name 
“dermatolysis photoactinica congenita.” This term, however, is not to 
be confused with epidermolysis bullosa, a cutaneous disease, the ocular 
lesions of which were described by Cohen and Sulzberger * in the March 
issue of the Arcuives for 1935. 

The name “hydroa vacciniforme” finds almost universal acceptance 
in the literature, although the terms “hydroa aestivale” and “hydroa 
vacciniforme” are sometimes used interchangeably. Senear and Fink ° 
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in 1923 classified cases of this disease into two groups on the basis of 
the cutaneous lesions. Into one they placed those cases in which the 
cellular reaction was insufficient to produce scar formation; this group 
was designated as cases of hydroa aestivale. In the second group they 
placed cases in which scar formation was the distinguishing feature, and 
for this group the name hydroa vacciniforme seemed more appropriate. 
There is, however, a close relation between the two groups. Moller,’ for 
instance, was able in a series of experiments to produce at will lesions 
of different degrees of severity simply by varying the time of exposure to 
ultraviolet rays, these lesions in turn varying from a mild erythema, 
through Hutchinson’s prurigo, to vesicle formation, to vesicobullous 
hydroa and finally to a true hydroa vacciniforme. 


INCIDENCE 


Senear and Fink,* who presented an excellent review of the cutane- 
ous manifestations of this disease, found that although both males and 
females were affected, males were more frequently attacked, the ratio 
being practically 2:1. The disease usually begins in childhood ; it seems 
to be less severe after the age of puberty, but it can still be active in the 
third or fourth decade of life. A dark complexion is not absolutely 


protective, since there are cases reported from South America, Italy and 
Japan (Garrod *). Moreira ® reported a case in which one parent of the 
patient was a mulatto. There are, however, no cases reported in the 
Negro race. 


ETIOLOGY 


The disease is most active in the summer. In cases in which 
the cutaneous eruption occurs in winter it is likely to appear when bright 
sunlight is reflected from snow. For this and other reasons the influence 
of light has been recognized by all observers, and while it is now estab- 
lished that the actinic rays of the sun are the irritating element, the 
belief also exists that exceptionally warm or cold winds seem sufficient 
to cause an outbreak. This is a singular and interesting relation between 
actinic and thermal wavelengths occurring at opposite ends of the solar 
spectrum. Anderson? in 1898 suggested a possible relation between 
the excretion of porphyrins and the condition of the skin. Cases which 
are described in the literature are discussed with respect to the excretion 


7. Moller, M.: Der Einfluss des Lichtes auf die Haut in gesunden und krank- 
haften Zustanden, Stuttgart, E. Nagele, 1900, p. 85. 

8. Garrod, A. E.: Congenital Porphyrinuria, Quart. J. Med. §:473, 1936. 

9. Moreira, J.: Hydroa Vacciniforme Seu Aestivale, Brit. J. Dermat. 7: 
175, 1895. 

10. Anderson, T. M.: Hydroa Aestivale in Two Brothers Complicated with 
the Presence of Hematoporphyrin in the Urine, Brit. J. Dermat. 10:1, 1898. 
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of porphyrins or to photosensitivity or to both phenomena. Summaries 
in this respect were published by Ginther™ in 1912, Gottron and 
Ellinger ** in 1931, Mason, Courville and Ziskind** in 1933 and by 
Mathews ** in 1937. The last-named author surveyed 57 cases of hydroa 
vacciniforme that had been described since 1905 and found that only in 
32 had an examination for porphyrins been made. In 23 of these cases 
excretion of porphyrin was increased, but in 9 no increase was noted. 
Mason and his associates therefore summed up the situation by stating 
that hydroa vacciniforme can occur without increased excretion of 
porphyrin and conversely that porphyria does not always produce photo- 
sensitivity. A careful review of the experimental side of the question 
by Blum and Pace *® in 1937 gives no real support to the hypothesis 
that the lesions of hydroa vacciniforme result from the direct photo- 
sensitizing action of porphyrins. 

Heredity seems to be a factor. Anderson’s?® 2 patients were 
brothers; Ehrmann‘ reported a brother and sister affected; Friede *° 
stated that 2 brothers and a sister had hydroa vacciniforme; Borzow *" 
cited 2 families, in 1 of which the patients—grandfather, mother, daugh- 
ter and brother—had the cutaneous lesions of hydroa; and in the other 
family there were 4 sisters and 1 brother affected. Some subjects have 
been children of consanguineous parents; among these are the patients 
in the cases reported by Arzt and Hausmann,’* Garrod * and Borzow."* 


SYMPTOMS 


The eruption on the skin is symmetric and is usually limited to the 
uncovered parts of the body; the bridge of the nose, the cheeks, the ears 
and the backs of the hands are the parts most affected. The lesions are 
often preceded by a sensation of heat or itching after exposure to the 
sun. The eruption begins as a slight irritation or redness followed by 
vesicles or bullae, most of which are filled with clear serum while others 


11. Giinther, H.: Die Hamatoporphyrie, Deutsches Arch. f. klin. Med. 105: 
89, 1912. 

12. Gottron, H., and Ellinger, F.: Beitrag zur Klinik der Porphyrie, Arch. f. 
Dermat. u. Syph. 164:11, 1931. 

13. Mason, V. R.; Courville, C., and Ziskind, E.: The Porphyrins in Human 
Disease, Medicine 12:355, 1933. 

14. Mathews, F. P.: Photosensitization and the Photodynamic Diseases of 
Man and the Lower Animals, Arch. Path. 28:399 (March) 1937. 

15. Blum, H. F., and Pace, N.: Studies of Photosensitization by Porphyrins, 
Brit. J. Dermat, 49:465, 1937. 


16. Friede, R.: Ueber Hydroa vacciniforme des Auges, Klin. Monatsbl. f. 
Augenh, 67:26, 1921. 

17. Borzow, M. W.: Drei Fille von Hydroa vacciniforme mit Erscheinungen 
seitens der Hypophyse, Arch. f. Dermat. u. Syph. 168:534, 1933. 


18. Arzt, L., and Hausmann, W.: Zur Kenntnis der Hydroa, Strahlentherapie 
11:444, 1920. 
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are pustular. Central necrosis of the blisters may appear followed by 
crusting, healing and scar formation. The scars on the face are of the 
varioliform type, but those on the hands are often slightly raised. At 
first they are red, but gradually over a period of months they fade and 
leave permanent scars. Repeated attacks result in cicatrization, mutila- 
tion of the parts and loss of substance, especially of the ears, the nose 
and fingers (Schmidt-La Baume ?® and Vollmer *°). The exposed por- 
tions of the body often become pigmented and the tissue infiltrated and 
sclerosed. The formation of scars, however, does not protect against 
the eruption, since new lesions can develop in scar tissue. 

The mucous membrane of the mouth has not been exempt. Garrod ® 
described a case in which the circumoral area developed into multiple 
fibromatosis with a tendency toward pedunculation in many of the 
lesions. Tesseraux?* in 1931 reported a case in which ulcerative 
pharyngolaryngitis occurred. 

Lesions of the nail beds have been present in cases reported by 
Schultz,?? Ehrmann * and Arzt and Hausmann.’* Shedding of the nails 
from time to time is a common symptom of the disease. Conspicuous 
deformities of the hands with fixation of joints and atrophy of the 
terminal phalanges necessitating amputation has been reported by 
Giinther ** and by Schmidt-La Baume.’® 

Mackey and Garrod ** in 1922 pointed out that in congenital 
porphyria and hydroa vacciniforme the teeth are frequently pigmented 
and coral pink (erythrodontia). In a recent review Garrod ® gives the 
results of a ten year follow-up study on 3 patients with congenital 
porphyria, 1 of whom had stained decidual teeth and also pigmented 
permanent teeth. Peachey, Dobriner and Strain * in 1938 described a 
similar case in which the teeth were purplish to reddish brown. It has 
heen shown in autopsy material that the bones are similarly pigmented 
(Schultz,22_ Giinther,"": Hegler, Frankel and Schumm ®® and Peachey, 
Dobriner and Strain’) by transillumination of the teeth and bones 
during life, 


10. Sehmidt-La Daume, Fo: Ein besonders excessiver Fall von Pydeoa vaceini 
forme, Areh, f, Dermat, uo Syph, 068) 408, 1927 

20, Vollmer: Hereditare Syphilis und Hematoporphynuria, Arch, £, Dermat 
uo Syph, 68;221, 1903, 

21. Tesseraux: Ueber eine ulzerése Pharyngo-Laryngitis bei Hydroa vaccini 
forme, Arch. f, Dermat. u, Syph. 164;661, 1932. 

22. Schultz, T. H.: Ein Fall von Pemphigus leprosus, Inaug. Dissert., Greifs- 
wald, 1874; cited by Giinther.?! 

23. Mackey, L., and Garrod, A. E.: Congenital Porphyrinuria, Quart. J. Med. 
15:319, 1922. 

24. Peachey, C. H.; Dobriner, K., and Strain, W. H.: Hydroa Estivale in 
Congenital Porphyria, New York State J. Med. 38:849, 1938. 

25. Hegler, C.; Frankel, E., and Schumm, O.: Zur Lehre von der Haematopor- 
phyria congenita, Deutsche med. Wchnschr. 39:842, 1913. 
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LABORATORY FINDINGS 


The blood has been investigated, but nothing outstanding has been 
discovered. Eosinophilia has been recorded in a few instances. 

Of the urinary findings, only the presence of porphyrins seems 
worthy of note. 

The porphyrias are characterized by a disturbance of pigment metab- 
olism which leads to the increased excretion of porphyrins in the urine 
and feces. In cases in which the level of excretion is high, the urine 
is generally the color of Burgundy wine; occasionally, however, the 
color of the urine is normal, even though the porphyrin content is high. 
For several decades the name “hematoporphyria” was used as a nomen- 
clature for the different forms of the disease, even after it was recognized 
that hematoporphyrin is not present in the excreta (Peachey, Dobriner 
and Strain **). For this reason the name “porphyrinuria” is preferable 
to that of “hematoporphyrinuria,” a term which Hans Giinther ?' first 
introduced. 

In many records of cases of hydroa vacciniforme no mention is made 
of the urine. In some cases no porphyrins were found, but there are 
only a few cases in which the stools have been examined, so that it is 
possible that the association of an excessive excretion of porphyrins 
is more common than statistics would indicate. 


DIFFERENTIAL DIAGNOSIS 


The character and distribution of the lesions, their occurrence chiefly 
in spring and summer and the fact that the vast majority of the persons 
affected are young men should serve to exclude erythema multiforme, 
pemphigus and dermatitis herpetiformis from hydroa vacciniforme, the 
only disorders with which the latter is likely to be confused. 


TREATMENT 

The treatment has been unsatisfactory, and the prognosis is poor as 
fav ag the prevention of cutaneous searring is concerned, The usual 
form of treatment has been the preseription of topieal protective sub 
stances, such as salves or dusting powders containing esculin or quinine 
salts, the objeet being to exclude ultraviolet rays, A similar result 
may be obtained by the use of veils and umbrellas, In recent years 
liver therapy and glandular extracts have been employed (Sellei,** 
Wendeberger and Klein,** and Peachey, Dobriner and Strain **), 


26. Sellei, J.: Ueber das Entstehen des Hydroa vacciniforme s. aestivale, 
Arch, f. Dermat. u. Syph. 174:177, 1936. 

27. Wendeberger, J., and Klein, A.: Ueber Hydroa vacciniformis, Arch. f. 
Dermat. u. Syph. 176:522, 1938. 
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HYDROA VACCINIFORME AND THE EYE 


Recorded examples of hydroa vacciniforme with ocular complications 
are few, and most of the patients have been under observation for a 
relatively short time. Since so little is known in regard to the primary 
cutaneous disturbance, it follows that knowledge of the ocular mani- 
festations must be much less. Individual reports are somewhat at 
variance, but by reviewing all the reported cases there may perhaps 
emerge a better understanding of the pathologic and clinical pictures. 
To this end therefore I feel justified in presenting this study with the 
addition of 2 more cases to the present series in the literature. I have 
been able to discover only 20 instances in which hydroa vacciniforme 
gave rise to ocular complications. (There are about 100 cases of hydroa 
vacciniforme recorded.) Of the 20 case reports in which ocular lesions 
were encountered, 7 were cited by ophthalmologists. The only 2 refer- 
ences found in the American literature were those of Miller ?* and 
Sencar and Fink.® 


\ INVOLVEMENT OF THE EYELIDS 


y re ‘ ‘ 
The ocular symptoms appear coincidentally with an outbreak of facial 
blistering, and the eruption on the lids occurs in successive outbreaks, 
depending on exposure to the sun’s rays. The lesions are often preceded 


by a sensation of heat in the affected part. After the eruption is once 
established, the patient may suffer itching and occasionally pain, but 
quite as frequently he does not complain of any symptoms. In a number 
of cases the attacks have been ushered in by some general symptoms, such 
as chills and nausea, malaise and a slight rise in temperature ( Moller,’ 
Giinther *" and Halberstadter *°). The first cutaneous lesions to appear 
are red macules, which rapidly become transformed into vesicles or 
bullae, occurring either singly or in groups simulating herpes. These 
vesicles may dry in a few days, or they may rupture and form a crust. 
Many of the larger vesicles become depressed in the center and become 
darker in color. Surrounding the vesicle there is a reddened areola, 
The dark center is converted into a thick adherent crust, which on falling 
leaves a depressed reddened scar that eventually becomes white. With 
the acute symptoms there is at times a marked edema of the lids with a 
generalized reddening of the skin (Scholtz *° and Tesseraux *'). 

The resulting scarring of the lids may lead to the formation of 
ectropion ( Moller," Wendeberger and Klein *” and Friede **). Atrophic 


28. Miller, E. B.: Manifestations of Hydroa Vacciniforme, Tr. Coll. Physicians, 
Philadelphia 45:384, 1923. 

29. Halberstadter: Hydroa aestivale, Arch. f. Dermat. u. Syph. 79:465, 1906. 

30. Scholtz: Beitrag zur Lehre von der Hydroa aestivalis, Arch. f. Dermat. u. 
Syph. 85:95, 1907. 
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changes of the skin may lead to marked shrinkage, tightening and 
stiffening of the upper and lower lids, which renders them almost 
immobile and causes a narrowing of the palpebral fissure (Vollmer,”° 
Linser ** and Schmidt-La Baume **). The entire loss of both eyelashes 
and eyebrows has been reported (Schmidt-La Baume '*). 

Bilateral exophthalmos with marked orbital cellulitis and fixation of 
both globes is described (Friede**). Exophthalmos has been reported 
associated with a symmetric necrosis of the temporal side of both sclera, 
but it disappeared after the eyes were covered with a dark bandage. 


INVOLVEMENT OF THE CONJUNCTIVA AND SCLERA 


A severe conjunctivitis may occur with or without the appearance 
of vesicles on the conjunctiva, alone or in association with keratitis 
(Moller,” Halberstadter,?® Scholtz *° and Tesseraux*'). This con- 
junctivitis is often of the congestive type, with edema and chemosis, 
associated with lacrimation, photophobia and blepharospasm ( Moller,’ 
Scholtz *° and Miller ?*). There may be an outbreak of vesicles on the 
conjunctiva (Urbanek *?) with erosion and necrosis of the conjunctival 
tissue. Later, atrophy of the conjunctiva may take place with scar 
formation, binding the conjunctiva firmly to the sclera (Kuhnt * and 
Friede **). The ulcerating necrosing process may affect the sclera 
(Zinsser,** Giinther “ and Kreibich **). The ulceration is often bilateral 
and affects the temporal surfaces of the sclera more often than the nasal 
surfaces. The lesion is circumscribed and has a punched-out appear- 
ance; the uveal pigment can be seen shining through the crater of the 
ulcer, and the eye becomes staphylomatous (Kuhnt ** and Friede **). 
In the case reported by Kuhnt secondary glaucoma developed for which 
an iridectomy became necessary. The vesicular eruption sometimes 
appears on the conjunctiva and cornea, most typically at the limbus, 
where it resembles phlyctenular conjunctivitis and keratitis with indolent 
ulcers (Scholtz,"° Kuhnt,"* Zinsser ** and Miller **), 

A peculiar hypertrophy of the conjunctiva at the limbus has been 
reported which bears a marked resemblance to the bulbar type of spring 


31, Linser, P.: Ueber den Zusammenhang zwischen Hydroa aestivale und 
Haematoporphyrinurie, Arch, f. Dermat. u. Syph, 79:251, 1906. 

32. Urbanek, J.: Lichtdermatitis und eine Lichterkrankung der Konjunktiva, 
Ztschr. f. Augenh. 61:66, 1927. 

33. Kuhnt, H.: Ueber symmetrische umschriebene Sklera!nekrose bei Hydroa 
vacciniforme, Ztschr. f. Augenh. 27:146, 1912. 

34. Zinsser, F.: Hautkrankheiten und Mundschleimhaut, in Jadassohn, J.: 
Handbuch der Haut- und Geschlechtskrankheiten, Berlin, Julius Springer, 1930, 
vol. 14, pt. 1. 

35. Kreibich, K.: Ueber Hydroa vacciniforme und Friithjahrskatarrh, ‘ Wien. 
klin. Wehnschr, 20:1286, 1907. 
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catarrh or vernal conjunctivitis (Kreibich,2* Urbanek,?? Gottron and 
Ellinger,’? and Bezecny and Bieringer *7). The granulations near the 
limbus consisted of pale, yellowish-brownish or grayish raised gelatinous 
tissue, and in this region the characteristic vascularization was evident, 
the same as one sees in cases of spring catarrh. There was a milky 
discoloration of the conjunctiva of the tarsus, but cobble-stone granula- 
tions of the tarsal conjunctiva have not been reported by any of the 
observers. 

It is of interest to note that the 3 cases reported by Kreibich *** were 
also observed by Miller and Dimmer, of Vienna, and the presumptive 
diagnosis of the limbic form of vernal conjunctivitis and hydroa vac- 
ciniforme was substantiated. The limbic lesions cleared up within a 
month when the eyes were covered but recurred when the bandages 
were removed. Gelatinous hypertrophic tissue near the limbus was 
also described by Bezecny and Bieringer,** and in his case cystic degen- 
eration was noted in the raised masses. This is the only example in 
the literature in which biopsy material was examined microscopically. 
The tissue resembled and also showed the microscopic changes described 
in vernal conjunctivitis. 


INVOLVEMENT OF THE CORNEA 


Corneal complications are due either to the results of the vesicle 
formation on the cornea (Ploger,** Ledermann ** and Friede**) or may 
be secondary to the complications of the lids, where there is an ectropion 
(Moller*). In the patients reported by Kuhnt ** and Friede** the 
corneal involvement was noted to be present only on the exposed 
surfaces of the cornea, while the upper covered portion of the cornea 
remained perfectly clear. Vesicle formation occurred, the epithelium 
being raised in tiny blisters, and these, when they broke, left denuded 
areas. Sometimes the cornea healed and remained clear; more often 
deep ulcers formed, the cornea became infiltrated and a superficial 
keratitis with vascularization resulted. Friede** reported a sclerosing 
keratitis. Opacities up to the stage of complete leukomas were seen by 
Ledermann,® Kreibich,** Scholtz,*° Pléger,** Ginther,"* Kuhnt ** and 
Garrod. In Kuhnt’s patient an adherent leukoma developed with 
secondary glaucoma which had to be relieved by iridectomy. 


36. Kreibich, K.: (a) Zur Wirkung des Sonnenlichtes auf Haut und Kon- 
junctiva, Wien. klin. Wchnschr. 17:673, 1904; (b) footnote 35. 

37. Bezecny, R., and Bieringer, S.: Zur Histologie der konjunktivalen 
Erkrankung bei der Sommerprurigo, Klin. Monatsbl. f. Augenh. 91:810, 1933. 

38. Pléger: Hydroa vacciniformis, Sitzungsh. d. arztl. Ver. Miinchen 5:28, 
1910; abstracted, Miinchen. med. Wchnschr. 57:1475, 1910. 

39. Ledermann: Hydroa vacciniformis, Dermat. Ztschr. 6:368, 1899. 
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Decreased sensitivity (anesthesia) of the cornea and conjunctiva is 
mentioned by Kuhnt ** and Friede,’* and this in eyes with low intra- 
ocular tension. 


OPHTHALMOSCOPIC AND VISUAL FIELD CHANGES 


Ophthalmoscopic changes are described by Friede.** His patient had 
bilateral atrophy of the optic nerve of moderate degree as a result of 
intense and prolonged orbital cellulitis. The visual fields of this patient 
showed a moderate concentric contraction for form and colors associated 
with a bilateral ring scotoma. An absolute central scotoma was present 
in one eye. Changes in the visual field are also reported by Kuhnt ** 
as a bilateral concentric contraction for form and color. 

Borzow *" discussed 3 interesting patients with pituitary dysfunction 
discovered by roentgen examination and subsequent functional tests, 2 of 
whom had a bitemmporal hemianopia; all had the characteristic lesions 
of hydroa vacciniforme. 


REVISIONS IN THE ORIGINAL DIAGNOSIS 


The association of hydroa vacciniforme and porphyrinuria with 
ocular complications has been met with, and it is probable that this asso- 
ciation was exemplified in 2 cases of earlier date, the 1 recorded by 
Schultz ** in 1874 and the other by Nebelthau *® in 1899 and again 
by Vollmer *° in 1903, although their inclusion in the list must of neces- 
sity involve a revision of the original diagnosis. 

Schultz’s patient was a man aged 33, whose condition was diagnosed 
with hesitation as leprae bullosa and from whose red urine two abnormal 
pigments were obtained, one of which was undoubtedly a porphyrin. 
The description of the cutaneous lesions and of the scarring and mutila- 
tions to which they gave rise justifies a revised diagnosis of hydroa 
vacciniforme. 

Nebelthau’s,*® and later Vollmer’s,?° patient was a woman aged 45, 
who dated her cutaneous disease from the first year of her life and had 
passed red urine as long as she could remember. The cutaneous lesions 
were described as being due to congenital syphilis by a process of exclu- 
sion, but actually they resembled in all respects those which result from 
hydroa vacciniforme. The sclerotics had been attacked; there was 
scarring on the face and hands and the usual mutilations of the ears and 
nose. Hans Fischer * stated later that the patient, who had then become 
blind, died at the age of 65. Interestingly enough, one of her relatives 
(Schmidt-La Baume **) suffered from hydroa vacciniforme. 


40. Nebelthau: Beitrag zur Lehre vom Haematoporphyrin des Harns, Ztschr. 


f. physiol. Chem. 27:324, 1899. 
41. Fisher, H., cited by Mackey and Garrod.?% 
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REPORT OF CASES *? 


Case 1.—History—A. W., aged 33, an American-born Iowa farmer, com- 
plained of an eruption on his face, wrist and back of his hands. The eruption had 
been present during the warmer months for twenty years, first appearing at the 
age of 13. It usually began in early April and lasted until November, sometimes 
longer. On several occasions the eruption had appeared in winter after exposure 
to sunlight, when there was snow on the ground. The chief symptoms were 
burning and pain in the involved areas. The patient was in good health otherwise, 
except for an obstinate constipation, for which he took proprietary cathartics 
regularly. The family history disclosed a brother and 2 sisters, neither of 
whom had had any similar trouble, nor was there any knowledge of a cutaneous 
disease in the ancestors. 

Examination—On the nose, lips and cheeks, chin, ears and exposed area 
of the neck were many superficial round or gyrate (grouped) crusted erosions, 
indicative of a primarily vesicular eruption (fig. 1). The crusts were sero- 
sanguineous and seropurulent and firmly adherent. There was a narrow areola 
of erythema about each crust. In these areas, between the crusts were many 
atrophic scars, apparently from previously healed similar lesions. On the dorsa 
of the hands and about the exposed areas of the wrists were about twenty 
vesiculopustular lesions varying in size from that of a wheat kernel to that of 
a large pea and in various stages of evolution; there were also several depressed 
scars. The lesions which were apparently fully developed had a dark brownish 
black depressed center, a tense raised pustular ring about this center and a bright 
inflammatory areola, as seen in the lesions of vaccinia. Otherwise general 
examination gave negative results except for an inflammatory process on the 
left conjunctiva and cornea. 

There were no stigmas of congenital syphilis. The Wassermann reaction of 
the blood was negative. The results of routine urinalysis and blood counts 
were negative. (Metabolic studies and porphyrins will be reported elsewhere by 
Dr. Cameron.) 

The patient was seen again during the midsummer and had at that time made 
no improvement under therapy, including the administration of hydrochloric acid 
by mouth and a trial of the following ointments: 4 per cent ammoniated mercury 
in zinc oxide ointment, 5 per cent disodium naphthol sulfonate in petrolatum and 
10 per cent lampblack in petrolatum. 

The dermatologic diagnosis was hydroa vacciniforme. 

Ophthalmologic Report (April 9, 1934).—The patient complained of photophobia 
and lacrimation, especially of the left eye. Pain had been present a month previously, 
when the symptoms first appeared, but for the past two weeks the pain had not 
been severe. However, the patient felt that he wanted to keep his eyes closed. 
His eyes had been inflamed on previous occasions, especially the previous summer 
when he noticed some clouding of his vision, associated with photophobia and 
lacrimation. These symptoms were relieved considerably at the time by wearing 
dark glasses. On his left eye he had noticed a small growth which had been 
present for the past three years. 

External Examination: Vision of the right eye was 20/25. There were a 
few small scars on the surface of the skin of the lower lid of this eye. The 
conjunctiva was somewhat congested and slightly edematous, especially on the 


42. The patients in the 2 cases reported were referred by Dr. Olin J. Cameron, 
Omaha, a dermatologist. 
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exposed surface and near the limbus. The cornea seemed to be clear; there 
were no scars or visible ulcerations. Vision of the left eye was 20/100. Near 
the limbus on the temporal surface of this eye there was an overgrowth of con- 
nective tissue with hypertrophy of the conjunctiva. The tissue in this area was 
thickened, and the interpalpebral area near the limbus consisted of grayish- 
reddish nodules, some of which had a gelatinous appearance. This hypertrophic 
tissue was markedly vascular. The cornea showed a diffuse clouding and an 
ulcer about 2 mm. from the limbus at 7 o’clock. This denuded area was triangular, 
with rounded contours, and measured about 2 mm. in circumference. Consider- 
able circumcorneal congestion was present. Both corneas showed a definite hypes- 
thesia noted by esthesiometric tests with Frey hairs. 





Fig. 1 (case 1).—Patient with hydroa vacciniforme. The photograph shows the 
vesicular eruption on the nose, lips, cheeks, ears and exposed area of the neck 
and also on the dorsa of the hands and on the exposed areas of the wrist. 


Slit Lamp Examination: After instillation of fluorescein the corneas were 
examined with slit lamp corneal microscope. Although the cornea of the right eye 
appeared prefectly normal to ordinary examination, it later showed a picture 
almost identical with a superficial type of punctate keratitis. Small staining areas 
were noticed, mostly over the central and exposed surface of the cornea. Tiny 
droplets were present; these were seen also with retroillumination. The droplets 
collected apparently between the epithelial cells and in numerous places formed 
small confluent blebs. Besides these staining areas there were noted many white 
dots which did not stain with fluorescein, these dots apparently representing 
the sites of former blebs. The corneal nerves appeared swollen. On being stained 
with fluorescein the left eye showed a rather large circumscribed epithelial defect 











ee 


fap ie aii Sr 


- =e 














1142 ARCHIVES OF OPHTHALMOLOGY 


in the area which had been previously described as an ulcer. Apparently this 
exfoliation of the epithelium was the result of vesiculation. Multiple epithelial 
defects were seen in other portions of the exposed surface of the cornea. The 
cornea showed edema, appearing like glass which had lost its polish, A number 
of small coalescing epithelial bullae were also found. There were many small 
dots which did not stain and marked the sites of former blebs. The anterior 
chamber showed a few cells. The conjunctiva had a gelatinous appearance, 
especially near the limbus; the surface was uneven, and numerous elevated vesicles 
were seen situated apparently in the subepithelium. The capillaries in this area 
were markedly dilated and tortuous. 

Microscopic Examination.— A small piece of conjunctival tissue was removed 
from the neighborhood of the limbus for microscopic study and showed the 

















Fig. 2 (case 1).—Section of conjunctiva. There is vesicle formation character- 
ized by subepithelial fissuring. The connective tissue is edematous and shows a 
diffuse round cell infiltration with monocytes, lymphocytes and polymorphonuclear 
cells, most of them showing signs of necrosis. The blood vessels are dilated. 
Hematoxylin and eosin stain; * 140. 


following changes: The epithelium of the conjunctiva did not appear to be 
even and regular. In some places the epithelial layer seemed absent. In other 
areas there was a tendency to vesicle formation, characterized by subepithelial 
fissuring (fig. 2). Here the subepithelial connective tissue was edematous, and 
there was a diffuse cellular infiltration. This tissue showed many monocytes, 
lymphocytes and polymorphonuclear cells, most of them showing signs of necrosis. 
The blood vessels in this neighborhood seemed markedly dilated. Some of the 
leukocytes in the subepithelial edematous tissue appeared to be eosinophils, but 
they were proportionately less numerous in the tissues than in the capillaries lying 
beneath the epithelium. Examination of the conjunctival secretion revealed no 
evidence of eosinophils. 
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The surface epithelium, of the conjunctiva showed keratinization. In other 
areas there seemed to be a tendency toward marked hypertrophy, causing the 
epithelium to be thickened. The most characteristic feature of this overgrowth 
was the ingrowth of solid rods and processes of epithelium into the underlying 
fibrous tissue (fig. 3). There was a tendency for these subepithelial overgrowths 
to become folded, forming epithelial cysts and subepithelial cell nests (fig. 4). 
The basement membrane, however, was always intact. Associated with this 
overgrowth of epithelium was a marked fibrosis of the conjunctival connective 
tissue, and in the deeper zones the walls of blood vessels appeared markedly 
thickened. 

Treatment of Corneal Lesion—The corneal lesions healed promptly in four 
days after both eyes were covered with a protective dressing. An ointment con- 
taining mercury bichloride (1: 3,000) was placed in the conjunctival cul-de-sac 








Fig. 3 (case 1).—Section of conjunctiva. The epithelium of the conjunctiva 
shows keratinization. There are marked overgrowth and ingrowth of solid 
rods and processes of epithelium into the underlying fibrous tissue. The con- 
junctival tissue shows marked fibrosis. Hematoxylin and eosin stain; x 140. 


once daily. No staining of the cornea of either eye was noted on the fifth day. 
The patient was advised to wear shaded glasses for protection. 


Follow-Up Record (Sept. 8, 1939).—The patient has not been seen for five 
years. During the past three years the lesions on his face have much improved. 
Although there was extensive scar tissue formation on the exposed surface of 
the body, there have been no fresh lesions during the past two summers. He has 
been particularly careful about his eyes by not working in the heat of the sun, 
and he has always worn protective glasses when out of doors. However, there 
were times when his eyes were irritated, but he was able to alleviate the irritation 
by staying indoors. 

Examination of his eyes at this time showed his vision to be 20/20 in both 
eyes. On the left cornea there was a small nebulous opacity about 2 mm. from 
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the limbus, not interfering with the pupillary area of the cornea. Both corneas, 
however, still showed a definite hypesthesia. Staining of the cornea with fluorescein 
revealed small punctate staining areas on the exposed surfaces of each cornea 
when examined with the corneal microscope. The examination showed the 
fundus to be normal, and the visual fields showed no abnormality. 


Case 2.—History.-—S. D., an otherwise healthy blonde, American-born girl 6 
years of age, had been under the care of Dr. Olin Cameron for the previous two 
years for an eruption involving her face and the backs of both hands. This eruption 
usually made its appearance in May and continued unabated until the early 
winter, disappearing at the time of frost. The lesions were described by the 
parents as “pus-pimples, leaving holes in the skin which bleed.” Healing occurred 
with scar formation. More correctly the lesions consisted of several shotty 
papulopustules on the forehead and temples; in this location as well as on the 











Fig. 4 (case 1).—Section of conjunctiva. The subepithelial overgrowths have 
become folded, forming epithelial cysts and subepithelial cell nests. Weigert’s 
picrofuchsin stain; x 78. 


upper lids, cheeks and dorsal surfaces of both hands there were also present 
a number of atrophic scars. When she was to be out in the sun the parents had been 
instructed to apply a protective ointment of 10 per cent disodium naphthol sulfonate 
to the face and hands, and other precautionary methods were instituted for the treat- 
ment of hydroa vacciniforme, as suggested by Dr. Cameron. 

Ocular Examination (June 20, 1939).—The parents have never noticed any 
ocular complications. The eyes at times were a little red and watery when 
the child played out of doors, but she never complained. 

Vision was 20/20 in both eyes, and the external ocular structures were 
normal. The child did not complain of a burning sensation in her eyes after 
instillation of a solution of fluorescein, and from this test it was assumed that a 
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hypesthesia existed. The surface of the cornea in each eye as viewed with the 
corneal microscope and slit lamp showed a few small round staining areas resembling 
the lesions of superficial punctate keratitis. The conjunctiva of the globe appeared 
normal. 


SUMMARY 


Hydroa vacciniforme is a disease which should be of interest to the 
student of genetics, to the biochemist and to the clinician as an example 
of a constitutional peculiarity which renders the patient susceptible to 
external influences that are harmless to average persons—in this instance 
a disease provoked by exposure to sunlight. 

A review is made of previously reported ocular complications in cases 
of hydroa vacciniforme. 

The corneal complications as seen with the slit lamp and corneal 
microscope in 2 patients are reported. 

A report is made on a section of conjunctivas removed for micro- 
scopic study. 
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MEASUREMENT OF THE STRUCTURES OF 
THE FUNDUS 


PRESENTATION OF AN IMPROVED TECHNIC 


JOHN M. COTTON, M.D.* 
AND 
SEYMOUR ROSIN, Pux.D. 
NEW YORK 


This communication presents a method for making measurements 
on the fundus of the eye with a degree of accuracy never before obtained. 
The heliometer eyepiece for the Gullstrand ophthalmoscope, constructed 
by Lobeck in 1935, introduced a technical refinement that has made such 
accuracy feasible. However, with the original method of use as described 
by Lobeck the possible error of any individual measurement was as 
great as with many previous methods that have been discarded. With 
the application of the method introduced in this paper, measurements 
with the Lobeck eyepiece may be corrected to an accuracy of 0.01 mm. 

The development of the ophthalmoscope in the middle of the last 
century opened a new avenue for the study of the living human body. 
The advantage of such a direct method of examination for the investiga- 
tion of local conditions in the eye is obvious, but it was recognized early 
that this procedure was of much wider usefulness. The presence of the 
optic nerve in the ophthalmoscopic field allows a close clinical approxi- 
mation of cerebrospinal fluid pressure within the central nervous system. 
The presence of the vascular system of the eye in the visualized area 
offers the only opportunity of studying the arterial, venous and pre- 
capillary system of a total organ under normal physiologic conditions. 
This allows close clinical approximation of the status of the vascular 
tree of the brain, for, anatomically and physiologically, the vessels of the 
brain and of the eye are quite similar. Of even wider importance is 
the fact that systemic disturbances of the circulatory apparatus, such as 
nephrosclerosis, arteriosclerosis and hypertension, are represented by 
characteristic changes in the arterial and arteriolar structures of the eye. 


* Fellow in Psychiatry, Neuropsychiatric Institute, Hartford Retreat, Hartford, 
Conn. 

This study was made possible by support from the Supreme Council, Thirty- 
Third Degree Scottish Rite, Northern Masonic Jurisdiction. 

From the New York State Psychiatric Institute and Hospital, Department of 
Psychiatry (Dr. Cotton), and the Department of Physics, Columbia University 
(Dr. Rosin). 
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In estimating the size of structures of the fundus it has been the usual 
procedure in clinical practice to relate the object to be measured to the 
diameter of the papilla, since this is a constantly available large structure 
on the background of the eye and it has been thought to vary little in 
diameter from person to person. However, any such approximation 
must necessarily be very gross, and when one is dealing with structures 
as small as the retinal vessels or lesions of the choroid and retina, 
changes imperceptible by such a method may be of utmost diagnostic 
or prognostic significance. 

There have been many attempts at accurate measurement of these 
structures, but the difficulties inherent in the problem have either pre- 
vented reasonable accuracy or have made accurate measurement so com- 
plex that it was of no practical clinical value. Methods have been 
developed during the past few years that have tried to supply the 
clinician with a simple, accurate technic, but, as it will be pointed out 
later, each method has failed. 

The method presented in this paper is of double importance, for it 
can be used not only as a simple clinical procedure but for fine deter- 
minations of value to the research scientist. The clinician may make 
measurements of reasonable clinical accuracy that will allow the evalua- 
tion of heretofore imperceptible extensions or regressions of retinal 
lesions in less than five minutes. A slightly longer period is necessary 
for exact measurements, but the figures thus obtained are of sufficient 
accuracy to allow reliable interpersonal comparisons of differences as 


small as 0.01 mm. 
HISTORY 


The first record of an attempt to measure objects on the background 
of the eye was published shortly after Helmholtz * announced the dis- 
covery of the ophthalmoscope in 1851. In 1852 Ruete? described a 
method whereby a scale was projected into the examining eye to overlay 
the virtual image of the fundus of the examined eye. Measurements 
of the structure being studied were made relative to the observed diam- 
eter of the optic nerve head. Two years later Ruete announced another 
method * for making measurements on the reversed image. He pro- 
jected the image into a blackened tube containing a plane mirror on 
which was etched a millimeter scale. 

In 1854 Donders * constructed a special ophthalmoscope, which dif- 
fered from the earlier instruments in that the shadows of the measuring 


1, Helmholtz, H. L. F.: Beschreibung eines Augen-Spiegels zur Untersuchung 
der Netzhaut im lebenden Auge, Berlin, A. Férstner, 1851. 

2. Ruete, C. G. T.: Der Augenspiegel und das Optometer fiir practische 
Arzte, Géttingen, Dieterich, 1854. 

3. Ruete, C. G. T., in von Graefe, A., and Saemisch, E. T.: Handbuch der 
gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1920, vol. 1, p. 319. 

4. Donders, F. C.: Lehrbuch der Ophthalmologie, Brunswick, 1854. 
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scale were projected into the examined eye. This ophthalmoscope con- 
sisted of a square box containing a diagonally placed perforated mirror. 
There were projections from opposite sides of the box for the eye of the 
patient and for the examiner. On a third side of the square box was 
located the light source, which was carried through a blackened tube 
to be reflected by the perforated mirror into the eye of the patient. In 
the proximal end of the tube that transmitted the light source were 
located two movable arrows pointed at one another, lying in a diameter 
of the tube. The shadows of these arrows were projected on the back- 
ground of the examined eye and measurements made by adjusting the 
points of the arrowheads, by means of a micrometer, to coincide with 
the margins of the structure to be measured. In order to make measure- 
ments with any accuracy, the eye of the patient must be exactly accom- 
modated to the arrowheads so that the image on the retina is sharp. 

In 1857 Schneller,’ working with rabbits, devised another method 
for measuring the real image. He fastened long parallel rods to the 
frame surrounding the condensing lens that he used to form the image. 
These rods were supported at the other end by a similar frame without 
a lens. At the point where the reversed image might be expected, he 
perforated the rods with pointed screws and measured the distance 
between points on the image by adjusting the screws. This method 
requires sharp focusing, and the measuring screws must be exactly in 
the line of the image. The author stated that there were many technical 
difficulties in the method. 

Landolt * in 1878 introduced a modification of the original method of 
Ruete. A small plane mirror with the center free from silver was 
fastened to the back of the mirror of the ophthalmoscope. This mirror 
was fastened on a small rod that was connected to the ophthalmoscope 
by means of metal loops, in which it was freely movable about an axis 
parallel to the main mirror of the ophthalmoscope. The lower end of 
the rod was bent at right angles at a point situated beneath the thumb 
of the examiner in order that he might turn the mirror from side 
to side with a slight pressure. This mirror reflected a millimeter ' 
grid system into the eye of the examiner that was placed behind him 
and to one side. The reflection of the millimeter grid system was super- 
imposed on the virtual image of the examined fundus in the eye of the 
examiner. Measurements of small structures in units of the grid system 


5. Schneller: Ein Mikrometer am Augenspiegel und damit ausgefiihrte Unter- 
suchungen tiber den Einfluss bestimmter Eingriffe auf die Circulation in den 
Augen lebender Kaninchen, Arch. f. Ophth. (pt. 2) 3:121, 1857. 

6. Landolt, E.: Mikrometrie des Augenhintergrundes, in von Graefe, A., and 
Saemisch, E. T.: Handbuch der gesamten Augenheilkunde, Leipzig, Wilhelm 
Engelmann, 1920, vol. 1, pt. 2, p. 271. 
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were made relative to the diameter of the papilla, or exact measurements 
to 0.1 mm. could be made by using the elaborate formulas furnished by 
Landolt. 

Bretagne’ and Dufour * in 1926 introduced the idea of etching a 
micrometer grid scale on the objective lens of the ophthalmoscope. This 
scale was superimposed on the image of the fundus in much the same 
way as that of Landolt’s, and measurements were calculated from the 
readings by appropriate formulas. There have been modifications of 
this technic in recent years, all based on the same general plan of etching 
a scale on the lens of the ophthalmoscope to overlay the image of the 
fundus.® Probably the most refined modification is that'recently reported 
by Neame,’® in which there is not only a grid system but accurately 
etched lines of varying width for measuring finer structures. 

In 1924 Henrikson * measured structures on the background of the 
eye, making use of the heliometer principle. This is the principle of 
measuring by moving two lens halves that are divided by a meridional 
section through the optic midpoint. This method, also called the 
doubling principle, has been used in astronomic telescopes for over one 
hundred years. In the first models it was the objective lens that was 
divided. In 1843 Steinheil, at the instigation of Spruve, constructed 
an ocular heliometer according to the same principle; Browning con- 
structed still another ocular type in 1872. Following the same principle, 
Goldmann constructed a measuring ocular for the corneal microscope in 
the slit lamp.*? 

Henrikson, in making use of the heliometer principle, cut the objec- 
tive lens on the Gullstrand ophthalmoscope and calculated the size of the 
structures on the fundus from the amount of movement of the divided 
lens halves necessary for determination of the size of the structures in 
the image of the eyegrounds. 

In 1931 Nordensen ** made measurements of the fundus from photo- 
graphs of the background of the eye, made with the Nordensen camera. 


7. Bretagne, P.: Loup ophthalmoscopique micrométrique, Ann. d’ocul. 168: 
192, 1926, 

8. Dufour: La mensuration des détails du fond de l'oeil, Ann. d’ocul. 168: 
198, 1926. : 

9. Spinelli, F.: Mikrometrie des Augenhintergrundes, Klin. Monatsbl. f. 
Augenh. 92:93, 1934. 

10. Neame, H.: Method of Estimating the Caliber of Retinal Arteries by 
Means of an Ophthalmoscope, Tr. Ophth. Soc. U. Kingdom 586:155, 1936. 

11, Henrikson, V.: An Investigation on the Measurement of the Eye, Hygiea 
86:887, 1924. 

12. Goldmann, H.: Ein neues Messokular fiir die Spaltlampe, Klin. Monatsbl. 
f. Augenh. 88:818, 1932. 

13. Nordensen, J. W.: Ueber Messungen am Augenhintergrunde, Ztschr. f. 
ophth. Optik. 19:1, 1931. 
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He used one-hundredth of the diameter of the papilla as the unit of 
measurement, so all measurements were necessarily relative to this 
structure. Tengroth ** and Dimmer ** also reported on the use of this 
method. In addition, Nordensen described a method for making mea- 
surements on the fundus in the sagittal dimension by using stereoscopic 
photographs and measuring the parallax, again in terms of some constant 
on the fundus, usually the diameter of the disk. 

The mere fact that there have been so many methods offered with- 
out wide acceptance of any one is strong evidence of the limations of 
each. The methods of Ruete, Donders, Schneller, Landolt, Bretagne, 
Spinelli and Neame all depend on projecting the inverted image on a 
scale or projecting a scale into the eye on the upright image. Besides 
the practical difficulties of each method, they all have in common one 
serious technical disadvantage, i. e., that it is impossible to focus on 
both end points of an object on the fundus of a living moving eye and 
to measure these points on a scale, because as soon as the examiner 
starts to focus on one end point, the other may have changed its position 
due to movements of the eye of the patient or the examiner. 

The principal disadvantage of the Nordensen method is that it is 
necessary to have very sharp photographs. In order to make accurate 
measurements, the photographs must be magnified, and the great 
difficulty of getting pictures sufficiently sharp to allow magnification is 
well known to any one with experience with the Nordensen camera. 
Also, it is necessary for the position of the eye to be the same in relation 
to the optical system of the camera and the ophthalmoscope for any two 
plates to be comparable. 

Henrikson’s method, using the doubling or heliometer principle, was 
a distinct advance except for one serious technical disadvantage. Since 
the light from the ophthalmoscope must pass through the objective lens, 
any movement of that lens must necessarily move the light being pro- 
jected into the eye. With a lens of the usual focal length, this movement 
is so great that it is impossible to measure structures as large as the 
papilla because the displacement required throws the light outside the 
pupil. When a lens of the proper focal length to allow measurement 
of the papilla is substituted, the magnification is so small as to preclude 
accurate measurements of the vessels. 


14. Tengroth, S.: Demonstration of Measurements of the Fundus of the 
Eye, Hygiea 92:828, 1930. 

15. Dimmer, F.: Die Macula lutea des menschlichen Netzhaut und die durch 
sie bedingten entoptischen Erscheinungen, Klin. Monatsbl. f. Augenh. 45:296, 1907. 
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METHOD EMPLOYING THE LOBECK EYEPIECE 


In 1935 Lobeck ** described a method for making measurements on 
the fundus, using the standard monocular Gullstrand ophthalmoscope 
with an especially constructed ocular that makes use of the heliometer 
principle. The basic principles of the instrument ** are essentially simi- 
lar to those of the Henrikson apparatus. However, the ocular devised by 
Lobeck removes all the disadvantages of the Henrikson method. Since 
the light does not pass through the ocular, it is undisturbed during 
measurements of any size. The ocular is freely movable around the 
optic axis of the instrument, and thus the line of division between the 
two lens halves may be turned to any angle, decreasing the difficulty in 
fixation so prominent with the Henrikson method. The Lobeck ocular 
is equipped with a micrometer graduation in divisions of 0.01 mm.** 





Fig. 1—Measurement of the disk by the heliometer method. 


The method of using the Lobeck ocular is simple. The patient is 
seated before the ophthalmoscope with the head supported in an ordinary 
chin rest. The eye is fixed by directing the patient to focus on a small 
movable fixation point. As soon as the retina is clearly visualized, the 
papilla is brought into the center of the field by adjusting the fixation 
point. The ocular is set so that the dividing line between the lens halves 
is exactly horizontal. The measurement of the horizontal diameter of 
the papilla is made by turning the micrometer screw until the ee 
has been exactly displaced on itself (fig. 1). 


16. Lobeck, E.: Ueber Messungen am Augenhintergrunde, Arch. f. Ophth. 
133:153, 1935; Ueber den Durchmesser der Netzhautgefasse am gesunden und 
kranken Menschen, ibid. 136:439, 1937. 

17. The Lobeck eyepiece is manufactured and distributed by Carl Zeiss, Inc. 

18. In order to construct the ocular so that both half images are exactly and 
sharply separated and more exact measurements made, a double prism is placed 
between the collecting lens and the cut lens of the ocular. The prism is so placed 
that the refracting edge lies exactly in the optic plane of the line of division of 
the cut lens near the eye. 
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In measuring vessels it is necessary that measurements be made 
perpendicular to the course of the vessel. This is accomplished by 
turning the ocular until the line of division between the lens halves is 
exactly perpendicular to the course of the vessel. The vessels should 
always be measured at a constant point so that proper reference can be 
made. The only constant point in the eye in relation to all vessels is the 
margin of the disk, so that point has been chosen by most authors. In 
order to bring this particular point to the measuring line, it is necessary 
to move the eyes lightly, and this is accomplished by small movements 
of the fixation point. When this has been accomplished the measure- 
ment is made in the same manner as with the disk (fig. 2). 

In the original method described by Lobeck and used by Kiihn *° and 
Badtke *° all measurements of vessels were made relative to the diameter 
of the papilla. Although the micrometer in the ocular measures accu- 
rately, the image it measures varies with the individual optical system, 





Fig. 2—Measurement of the vein by the heliometer method. 


_ and thus the measurements do not reflect the actual size of structures on 


the fundus. In order to convert this relative figure into actual measure- 
ments of the structures on the fundus, Lobeck assumed that the papilla 
has a constant horizontal diameter of 1.5 mm. and used the coefficient 
of magnification derived by comparing the observed diameter with this 
constant, to correct his vascular measurements. 

The constant of 1.5 mm. for the horizontal diameter of the optic 
nerve head has been used before in similar situations. It has been 
impossible to verify the source of this figure, though it is frequently 
said to be an average value. Eifler** reported 1.7 as the average 


diameter of the nerve. Von Graefe ** reported an average value of 


19. Kiihn, W.: Ueber Messungen am Augenhintergrunde, Arch. f. Ophth. 
138:129, 1937. 

20. Badtke, G.: Kalibermessungen an den Netzhautgefassen bei Hochdruck- 
und Nierenkranken, Klin. Monatsbl. f. Augenh. 98:655, 1937. 

21. Eifler, P., in Schieck, F., and Briickner, A.: Kurzes Handbuch der 
Ophthalmologie, Berlin, Julius Springer, 1930, vol. 1, p. 144. 

22. von Graefe, A., in von Graefe, A., and Saemisch, E. T.: Handbuch der 
gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1910, vol. 1, pt. 2, p. 63. 
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1.6, varying between 1.5 and 1.7 mm. In our series of 57 measurements 
made by the more exact method described here, the horizontal diameter 
of the papilla varied between 1.21 and 1.70 mm., the average being 1.43."* 

We wished to make comparative measurements between groups of 
subjects, and when an accepted constant varies so widely in the group 
the measurements permit little comparison or statistical analysis. How- 
ever, they would be quite significant if one compared the change in size 
of a vessel or a lesion in the same person at different times. This is the 
problem that usually confronts the clinician, and such determinations 
can be made in a few minutes, without elaborate corrections for the 
individual refractive error. 

There are many situations, however, in which accurate measurements 
on the fundus are desirable. We frequently wish to compare the size of 
a structure of the fundus to an accepted norm or to compare retinal 
changes in groups of subjects with diseases such as hypertension and 
nephritis, that produce pathologic variations in these structures. Such 
comparisons are possible only with measurements that rule out the 
optical factors which are variable in different persons. 

Accurate measurement on the fundus is a complex problem because 
of the wide variation of the optical properties of the individual eye. The 
method must consider individual variations in refraction and also the 
optical properties of the measuring instrument. The image presented to 
the measuring ocular is modified by the media of the eye and the optical 
system of the ophthalmoscope. Any attempt to derive a coefficient of 
magnification for each eye méasured must take into account all these 
factors. 

MAGNIFICATION FORMULA 

The following magnification formula was derived for the Gullstrand 
ophthalmoscope : 

Pe aii ks ie + Fs — CFiFs) + bACF: + Fs — CFiFs) — AQ] —CFs) | y, 

A+ F 4 
in which Yr is the actual size of the retinal object being measured 


(in millimeters) ; Y,, the size of the image measured by the measuring 
eyepiece (mm.) ; F,, the refracting power of the condensing lens of the 
ophthalmoscope (in diopters) ; F,, the refracting power of the collecting 
lens of the ophthalmoscope (in diopters) ; C, the distance (in meters) 
between the two fixed lenses or, more accurately, the distance between 
the second principal point of the first lens and the first principal point 
of the second lens; b, the distance (in meters) between the eye and the 
condensing lens or, more accurately, between the principal point of the 
eye, located in the aqueous 1.6 mm. from the corneal vertex, and the first 
principal point of the lens; A, the static refraction of the eye (in diop- 


23. Unpublished data. 
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ters), i. e., the reciprocal of the distance between the principal point 
of the eye and the far point (it is negative for the myope and positive 
for the hyperope), and F, the refracting power of the eye, normally 
58.6 diopters, even in cases of ametropia.”* 

That part of the formula immediately preceding Y, may be con- 
sidered the coefficient of magnification of the image. If the settings 
of the instrument are kept constant, then the only variables are b, the 
distance between the examined eye and the ophthalmoscope, and A, 
the refractive error of the examined eye. The distance between the 


‘patient’s eye and the condensing lens of the ophthalmoscope is kept 


constant in a simple manner. The distance is adjusted until the light 
spot on the cornea is the smallest image formed by the condensing lens. 
Slight movements of the patient’s head during the examination can be 
quickly corrected for by adjusting the position of the ophthalmoscope. 
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Fig. 3—Magnification coefficient for the Gullstrand ophthalmoscope. 


Since the focal distance of the condensing lens is a function of the optical- 


properties of the ophthalmoscope, and these are kept constant, then 
this distance is equally constant. 


Since the individual refractive error is now the only variable, in 


order to simplify the use of the formula a curve was charted (fig. 3) 


24. We have disregarded that small percentage of cases in which the refracting 
power of the eye may be altered by distortions of the cornea or other elements 
of the optical system. In Helmholtz’ treatise on physiologic optics it is stated: 
“The refracting power of the optical system of the eye is equal to the ratio 
between the focal point angle and the size of the retinal image; but it is not 
practicable to compare the size of retinal images in 2 different eyes wnless the 
refracting power has the sate value for both eyes. For imost eyes this seene 
to he approximately the ease.” (Helinholis, WH. L, Fi: Heliiholte’s Treatioe on 
Physiological Optics, tranalated fram the third German edition, edited hy J, PLC 
Sevthall, Whaea, N. ¥,, The Optical Seetety af Amertea, 1024, val, 1, #, 468) 

Work je at present in progress ta verify the degree af eonataney af the 
retracting power of the eye 
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of the magnification coefficient for refractive errors from — 5 diopters 
to + 5 diopters. Each eye is refracted during the same period of oph- 4] 
thalmoplegia that the measurements are made, the proper coefficient H 
for the particular refractive error is derived from the graph and applied ie 
to the measurements and thus measurements accurate to 0.01 mm. are es 
possible on vessels and nerve head in a short time. For example, if a ti 4 
retinal artery measures 0.16 mm. in an eye with a refractive error of 
+ 2.5 diopters, from the graph (fig. 3) one learns that the magnification 
coefficient of the ophthalmoscope with an eye of + 2.5 diopters is 0.682. 
0.16 « 0.682 = 0.11 mm., the true diameter of the artery. 


For larger measurements, such as the diameter of the optic disk, it 
is necessary to take into account the astigmatic error. This was not 
found necessary for the smaller measurements of the vessels. The 
horizontal diameter of the optic disk is the measurement usually taken. 
To correct for measurements taken in this axis, the following formula 
is used : 


Dc. 
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Au = P + [Q xX cosine? (¢ — 90°)]. 
in which the total refraction of the eye is expressed as 
P sphere — Q cylinder at axis ¢. 
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For example, if the diameter of the disk is measured as 1.83 in an § 
eye with a refractive error of — 2.0 sphere — — 1.5 cylinder, axis 160, “ie 
then the error in the horizontal meridian is: 

An = —2 + [—1.5 x cos? (160° — 90°)]. 
The cosine of 70° = 0.342. 
(0.342)? = 0.117. 


—15 x 0.117 = 0.18. ‘| 

Au = —2 — 0.18 = —218. 4 

The proper coefficient of a refractive error of — 2.18 (from fig. 3) 4 
is 0.757. ia 
Then the accurate horizontal diameter of the disk is: i 


1.83 x 0.757 = 1.38 mm., true diameter of the disk. 


The measurements made with this method have proved reliable to 
0.01 mm. after repeated determination by different observers. The time 
required for such determinations is that necessary for complete refrac- 
tion of the eye plus the few minutes necessary for measurement and 
calculation. The only technical skill required is familiarity with the 
Gullstrand ophthalmoscope. 

StiM MARY 
The History of attenipts to measire structures of the fundus has been 


reviewed and the diMfieulties of all past methods outlined, The neeessity 
af an accurate clinical methad is pointed aut, 
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The Lobeck eyepiece for the Gullstrand ophthalmoscope is described, 
and the method for its use is discussed. Inaccuracies of Lobeck’s original 
method have been pointed out. 

A new method, using the measurements made by the Lobeck eyepiece 
and applying a formula that takes into account the optical properties 
of the instrument and the refractive error of the individual eye, is pre- 
sented. Measurements by this method are probably reliable to 0.01 mm. 
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Some of the connective tissue and hemorrhage found in Kuhnt- 
Junius disciform degeneration of the macula has recently been shown ia 
to come from the choroid through breaks in Bruch’s membrane.’ ‘a 
Furthermore, long stretches of vascularized tissue between the choroid i 
and the retina have been reported anterior to the equator in otherwise : 
normal eyes.? Indeed, Wolfrum* found tissue between the lamina a: 
elastica and the basal membrane in older persons thirty years ago, but Si 
his observation has been given scant attention. Further data concerning 7 
such tissue would therefore seem highly desirable. ° « 

In the case reported here long stretches of vascularized preequatorial a 
tissue were found between Bruch’s membrane and the pigment epithelium A} 













without demonstrable breaks in the membrane.* In addition, there was 
a large mass of retroretinal tissue and blood in the macular region. 
Capillaries, connective tissue and blood entered this tissue from the 
choroid through breaks in Bruch’s membrane. 









REPORT OF A CASE 


Mrs. I. P., aged 74, entered Billings Hospital on March 1, 1937, because of . 
failure of vision, first noted two years before. She had been told that she had a 









From the Division of Ophthalmology and the Max Epstein Dispensary, the y. 
University of Chicago. i. 

Read at the Second Annual Meeting of the Canadian Ophthalmological a 
Society, Kingston, Ontario, Nov. 18, 1939, if 

1. (@) Rintelen, F.: Ztschr. f. Augenh, 92:306-321, 1937. (b) Verhoef, 
F. H,, and Grossman, H. P.: Pathogenesis of Disciform Degeneration of the 
Macula, Arch, Ophth, 08:561-585 (Oct.) 1937, (¢) Braun, R.: Arch. f. Augenh, 
£10;535-548, 1937, 

2. Reichling, W., and Klemens, Fo: Arch, f, Ophth, 887:515-526, 1937, 
(Iiyes were obtained at autopay from 14 persons, The eyes of 2 persons aged 25 +a 
and J3 had amall amounts of the tlaaue, but none was found in the eyes of 9 other ii 
persons under 50, The eyes of all of the 7 persona over 50 had long stretches of 
vascularized tlasue between the pigment epithelium and the lamina vitrea, The 
writers mention no breaks in the lamina vitrea and were not able to determine 
the source of the tissue.) 

3. Wolfrum, M.: Arch, f. Ophth, 67:307-359, 1908. 
4. To be made the subject of a special report, 
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cataract. Examination revealed small eyes, normal chambers, pupils measuring 
2 mm., diffuse granular and vacuolar opacities in each lens and anomalous vessel 
arrangement on each disk. The right macular region had a large lesion with 
glistening dots in its lower third. The left macular region was normal, but a 
large lesion suggestive of extensive chorioretinitis was noted in the fundus below. 
The tension of the right eye was increased to touch (tension with the Schidétz 
tonometer was 33 in the right eye and 30.5 in the left eye). Vision in the right 
eye with correction was limited to perception of fingers at 2 feet (60 cm.); 
projection of light was normal, and colors and the retinal vascular tree were 
perceived. Vision in the left eye was 0.8 —2. A scotoma was found throughout 
the upper nasal quadrant of the right field, and the central field was reduced to a 
small area, even for large test objectss The left central field was markedly 
narrowed. The blood pressure was 152 systolic and 80 diastolic. 

A diagnosis of bilateral simple glaucoma, incipient cataract and chorioretinitis, 
central in the right eye and peripheral in the left eye, was made. 

The tension could not be lowered by the use of miotics, so an Elliott trephina- 
tion with cyclodialysis and peripheral iridectomy was done on March 16 on the right 
eye and trephination with peripheral iridectomy on the left eye on March 23. 
Normal tension and vision were secured for the left eye, but a severe iridocyclitis 
developed in the right eye, and the eye had to be removed three months later 
because of sudden secondary glaucoma (tension, 71 Schiétz). 

Pathologic Report——Aside from the macular lesion and the trephine open- 
ing which was partially closed by newly grown stroma cells, there were 
edema of the corneal stroma and epithelium, bleb formation, pannus, active 
exudative and proliferative iridocyclitis, extensive anterior and posterior synechiae, 
obliteration of the anterior chamber—complete above and almost so below—adhesion 
of ciliary processes to the iris, forward displacement and swelling of the cataractous 
lens, rupture of the posterior capsule and an anterior subcapsular cataract corre- 
sponding to the position of the sphincter pupillae. The anterior surface of the 
vitreous showed an albuminous coagulum. There was no glaucomatous cupping 
of the disk despite weeks of increased tension, and the optic nerve and retina had 
suffered little change. 

Macular Lesion: This lesion proved to be a large mound of tissue lying 
between the choroid and the retina slightly temporal to the fovea, seated on and 
merged with a much larger low plateau of tissue of the same type. The latter 
may be spoken of as a basal lesion tissue. 

The basal lesion tissue began at the disk and extended outward 9.54 mm. 
From above down it measured 8.3 mm.; 4.7 mm, of it lay above and 3.6 mm. below 
the fovea. Its surface expanse was over twenty-five times that of the disk and 
cight times that of the mound (fig. 1), Yet the basal lesion tissue did not 
extend far beyond the mound in any direction except diskward. Normal pigment 
epithelium and rods and cones were found 2.6 mm, above, 1 mm, temporal to 
and 3.7 mm, below the mound, Directly behind the fovea the new tissue was 
0.09 mm, thick and was nearly 0.1 mm, thick everywhere else in the area between 
the disk and the mound, 

The mound itself (figs. 1 and 2) began 2.12 mm. temporal to the fovea and 
extended outward 2.62 mm, From above down it measured 3.75 mm., and of 
this expanse 2.13 mm. lay above and 1.62 mm. below the horizontal meridian. 
It was 0.58 mm. thick. 

Middle-sized and larger choroidal vessels showed marked thickening of their 
walls behind the mound and to a lesser extent everywhere else, nasal and temporal, 
posterior to the equator. But there were nearly twice as many vessels whose 
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Fig. 1.—Breaks in the lamina vitrea chorioidea. D indicates the papilla; F, the 
fovea; B, the basal lesion, and M, the mound. 











Fig. 2—The mound. A glial mass is seen in the center next to the retina; x 33. 





— =." = * 





1160 ‘ARCHIVES OF OPHTHALMOLOGY 


walls were as wide or wider than their lumens on the temporal side than in a 
similar area nasal to the disk (75 versus 44 in 11 sections through the level of 
the disk). A count of thickened posterior ciliary vessel walls in the sclera, 
episclera and nerve sheath angles on the temporal side as compared with those 
on the nasal side showed 43 on the temporal side and 24 on the nasal side. On 
the other hand, the vessels of the optic nerve, papilla and retina showed no 
thickening of their walls whatever, temporally or nasally, at any level, and the 
anterior ciliary vessel system was entirely free from thickening of the vessel 
walls throughout its entire extent. 

The rounded surface and sloping sides of the vertical oval mound were con- 
ditioned by two or three large masses of tissue partly overriding each other, 
like oats seeds (fig.2). One was completely covered and separated from the other by 
pigment epithelium. All were made up of dense, richly vascularized connective tissue. 

The tissue of the mound was directly continuous with that of the basal lesion, 
and several thin fusiform thickenings of the basal tissue suggested the origin 
of the mound. Pigmented islands and cells were wholly lacking, and the mass 
was permeated with old collapsed blood channels. Many of the vessels had thick- 
ened walls; indeed, some were definitely sclerosed and mary obliterated. Such 
areas stained less well with eosin; the fibers were closely placed together, were 
laminated and often changed direction; trains of fibers thus caught in oblique 
and cross section looked like sclera. The mound ‘was made up almost entirely 
of this sclera-like tissue. A single or double coat of pigment epithelium covered 
one mound in an unbroken sheet and lay between it and the other two or three 
oat-shaped parts of the mass. Good-sized vessels broke through these pigment 
coats between the portions and carried blood from one to the other. Hyaline 
degeneration was present here and there, and one series of sections showed 
cholesterol crystals in a needle-like arrangement, possibly accounting for the glisten- 
ing dots seen clinically. 

Much of the basal lesion was of the same age as that of the mound, but at 
other levels the tissue was less dense, more vascular and moderately infiltrated with 
round cells. In some areas each of the four or five lamellas present contained 
pigment epithelium arranged along the fibers in such a manner as to make it 
casily possible to hold that the “connective” tissue of the basal lesion was formed 
from proliferated pigment epithelium (fig. 3). At least half of this “connective” 
tissue between the disk and the mound was so coated and interlarded with pigment 
epithelial cells. On the other hand, a large amount of the tissue was closely 
applied to new and older blood vessels and obviously derived from them. In 
general, the tissue from the pigment epithelium lay in front of that derived from 
the vessels; i. ¢., the pigmented portion lay next to the retina and the vascular 
layer next to the lamina vitrea. Considerable free blood was encountered in and 
about the basal lesion tissue, especially above, 

The retina was secondarily, not primarily, involved (fig. 2). It was displaced 
forward slightly by the basal lesion over an area roughly 8 mm. in diameter and 
still more so by the mound through an area two to three times the size of the 
disk. Yet the nerve fiber layer, the ganglion cell and the inner plexiform and 
inner nuclear layers were everywhere intact, continuous and nearly normal. They 
were free from hemorrhage, fibrin, albuminous coagulum and cell infiltration, 
and, although there was some spacing apart, there was no other evidence of 
edema. The outer plexiform and outer nuclear layers, the outer limiting membrane 
and the rod and cone layer were everywhere destroyed, as such, in front of the 
mound. A coat of proliferated glia four to eight fibers wide covered the nasal 
part of the mound and continued over the basal lesion tissue halfway to the fovea. 
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The retina was firmly anchored to the basal lesion tissue throughout practically 
the whole extent of the lesion. The exceptions were small areas in which the 
outer limiting membrane was still intact and a narrow space lay between the 
retina and the basal lesion tissue. The retina just temporal to, above and below 
the mound was also fixed to the basal tissue by glial proliferation continuous with 
trains of cells and fibers from the outer nuclear and outer plexiform layers. 

The basal tissue was directly applied to the lamina vitrea choroideae, from 
the margin of the disk to its outer limits, 9.5 mm. temporal to the disk and 
everywhere from above downward, 8.3 mm. 

Just temporal to the mound the pigment epithelium was found raised into a 
tiny vesicle 0.03 mm. wide from side to side and 0.005 mm. thick (fig. 4). It 
extended through 58 sections of 15 microns each and therefore had an expanse 





Fig. 3.—New pigment epithelium “connective tissue”; 750. 


of 0.87 mm, from above down, It was filled out almost completely by eccentrically 
nucleated cuboidal cells with clear protoplasm filled with highly refractile granules. 
Under high power magnification a few of these granules showed beginning brown 
pigmentation. No granules were found outside such cells. From their position 
and makeup it was evident that these cells were newly formed pigment epithelial 
cells. A break in the lamina vitrea was found at the nasal edge of the vesicle, 
and the anterior one sixth of the thin wall of a small choroidal vessel half 
filled with red cells lay in the defect; otherwise the back wall of the vesicle was 
formed by Bruch’s membrane and the anterior wall by the unbroken raised pig- 
ment epithelium. Directly in front of the vesicle was a larger space 2 mm. wide 
and extending through 130 sections, therefore about 2 mm. high from above down. 
Its posterior half was filled with cells of the same type as found within the 
vesicle. Several of them had six and eight nuclei. The anterior retinalward 
half of the space was filled with fibrin. A rod and cone layer was absent, and 
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some sections showed short breaks in the external limiting membrane, possibly 
caused by lytic action of the fibrin or phagocytic action of young epithelial cells. 
One or two of these cells could be seen to have migrated through such a defect 
and to have attained the external nuclear layer, as in retinitis pigmentosa. 

Breaks in the Lamina Vitrea Chorioidea (figs. 1, 2, 4, 5, 6 and 7): Breaks 
with one or another kind of tissue in or going through them were numerous. 
Excluding empty breaks, all of which might well have been artefacts, 2 lay near 
the disk, 32 near the fovea (mostly below it), 13 behind the mound and 4 temporal 
to it—55 in all (fig. 1). Four breaks below and temporal to the disk were 
inadvertently omitted. The size of the defects varied from microscopic breaks 
of 0.007 mm. to 2 of 0.095, 2 of 0.135 and 1 of 0.155 mm., with an average of 
0.034 mm. The broken ends of the lamina were sometimes narrowed and 
indistinct or swollen and were often beveled; one end was frequently bent 





Fig. 4.—Bleb between the lamina vitrea and the pigment epithelium; x 215. 


backward at quite an angle; a few had an end buried in new tissue in front 
of the level of the rest of the membrane. Choroidal tissue was found in 1 
break, blood plasma in 3, red cells in 15, pigment epithelial cells in 1, new con- 
nective tissue in 12, a capillary or a capillary wall in 6 (figs. 4 and 7) and a 
larger vessel or parts of its wall in 14 (figs. 5 and 6). 

Changes in the Lamina Vitrea and Choriocapillaris: Throughout the area of 
the lesion one noted an irregular thickening of the lamina vitrea in sections deeply 
stained with eosin. This irregularity was in constant relation to the adjoining 
capillary vessels in that the membrane was two to three times as thick between 
the capillaries as directly in front of them (fig. 6). It often formed the anterior, 
nasal, temporal and even the posterior wall of these capillaries and shot off 
obliquely in short or longer spurs or horns for a considerable distance to a point 
well within the layer of middle-sized vessels. This membrane tissue extension or 
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Fig. 6.—Vessel going through a break in the lamina vitrea; x 262. 
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accentuation was everywhere definitely fibrillated, and the fibrillation extended 
obliquely across the membrane throughout long stretches, especially well seen near 
the disk. No such extension or accentuation of the membrane could be noted 
temporal to the lesion or on the nasal side of the papilla. When stained with 
eosin, it resembled collagenous tissue in every way. The fibrillation was not of 
the wavy, crinkly or undulating type characteristic of elastic tissue and con- 
formed to that described and depicted by Wolfrum as extending between the 
capillaries from the midlayers of the choroid and on to and through the elastic 
layer of the lamina vitrea, into and across the normally collapsed space between 
this leaf and the basal (inner) leaf and to the basal leaf itself.6 He described 
his drawings as follows: “Fig. 1: The basal membrane is applied directly to 
the protoplasm of the pigment epithelium. On this follows a space filled out by 











Fig. 7.—Capillary hernia through the lamina vitrea; x 195. 


blue stained collagenous fibers (Mallory stain) and on this [posteriorly, E. V. L. B.] 
follows the lamina elastica (blue red tone; collagen and elastin). One sees the 
capillary interstices crossed by collagenous fibers which come out of the choroid 
and course into the lamina elastica. Fig. 2 (Weigert stain): Alongside the 
dark blue elastic fibers are seen the red collagenous fibers. The basal membrane 
is red as is the protoplasm [of the pigment epithelial cells, E. V. L. B.]. No blue 
fibers go through the cleft between the lamina elastica and the basal membrane.” 


SUMMARY 


A 74 year old woman had a central scotoma accounted for anatomi- 
cally by a large flat disk of tissue between the macular choroid and the 
retina and a mound of tissue slightly temporal to the fovea. This disk 


5. Wolfrum,® plate XII, figs. 1 and 2. 
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of tissue was a lesion twenty-five times the size of the papilla and con- 
sisted of a broad stratum of proliferating pigment epithelium with a 
richly vascularized connective tissue layer behind it, i. e., between it 
and the choroid. The mound consisted of a massing-up of older, 
previously vessel-rich, unpigmented, sclera-like tissue exclusively of con- 
nective tissue type. In front of it lay a defect in the outer layers of the 
retina. A proliferation of glia fused the retina to the mound. A small 
vesicle beneath the pigment epithelium just temporal to the mound was 
filled with proliferating pigment epithelial cells, and a space in front 
of it contained a much larger mass of the same cells. A defect in the 
lamina vitrea led into the vesicle. Some 54 other breaks in the lamina 
vitrea allowed blood, fibroblasts, capillaries and several larger vessels to 
enter the tissue between the choroid and the retina. Choroidal vessels 
were badly sclerosed, especially behind the lesion, but vessels through- 
out the optic nerve, retina and anterior portion of the uvea showed no 
sclerosis whatever. 
PATHOGENESIS 


All recent anatomic studies of disciform degeneration show the 
choroid to be the primary seat of the disease. Retinal involvement, 
including vascularization, is entirely secondary. It is possible that 
clinical studies will soon bear this out, for Schmidt’ has reported 
that with the binocular ophthalmoscope he could see that the lesion lay 
behind the pigment epithelium and that the vessels came from the 
choroid. In my case it is fairly certain that the primary disturbance 


6. Verhoeff and Grossman (1937) and Rintelen (1937) have recently summarized 
the literature, but several articles have since appeared. I would list the anatomically 
certain cases as follows: Axenfeld, A.: Arch. f. Ophth. 90:452-470, 1915. 
Hegner: Klin. Monatsbl. f. Augenh. 57:27-48, 1916. Elschnig, A.: ibid. 62:145- 
154, 1919. Wé6lfflin, E.: Arch. f. Ophth. 117:33-39, 1926. Paul, L.: Ztschr. f. 
Augenh, 63:205-222, 1927. Seefelder, R.: | Arch. f. Ophth. 120:139-153, 1928. 
Behr, C.: Ztschr. f. Augenh. 69:1-16, 1929. Hanssen, R.: ibid. 72:360-368, 1930. 
Behr, C.: ibid. 78:216-237, 1931. Vogt: Klin, Monatsbl. f. Augenh. 95:93-94, 
1935. Rintelen.* Verhoeff and Grossman.» Terry, T. L., in discussion on 
Verhoeff, F. H., and Grossman, H. P.: Tr. Am. Ophth. Soc. 35:262-292, 1937. 
Braun.t¢ Gifford, S. R., and Cushman, A. B.: Certain Retinopathies Due to 
Changes in the Lamina Vitrea, Arch. Ophth. 28:60-76 (Jan.) 1940. Additional 
anatomically probable cases are those of: Pagenstecher, H., and Genth, C. P.: 
Atlas der pathologischen Anatomie des Augapfels, Wiesbaden, C. W. Kreidel, 
1875; abstracted, Kuhnt, H., and Junius, P.: Die schiebenfoermige Entartung der 
Netzhautmitte, Berlin, S. Karger, 1926. Michel: Arch. f. Ophth. 24:131-147, 
1878. Hird, R. B.: Tr. Ophth. Soc. U. Kingdom 36:345-350, 1916. Knapp, A.: 
Arch. Ophth. 48:559-562, 1919. Heine: Ztschr. f. Augenh. 60:1-7, 1926. Reese, 
A. B., cited by Clay, G. E., and Baird, J. M.: South. M. J. $31:127, 1938. Possibly 
the case reported anatomically by H. Friedenwald (Tr. Am. Ophth. Soc. 18:819- 
859, 1914) is one of Kuhnt-Junius degeneration. 

7. Schmidt, cited by Braun.1¢ 
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lay in the choroid. Half of the basal lesion and all of the mound was 
collagenous (connective) tissue (fig. 6). The vesicle just temporal 
to the mound filled with proliferating pigment epithelium and connected 
with the choroid through a break in the lamina appears to present an 
early stage of the process. The larger mass of proliferating pigment 
epithelial cells in front of it might well represent the second stage. 
The third would be destruction of rod and cone layer and erosion of the 
external limiting membrane in tiny bays with migration of pigment 
epithelial cells into the external nuclear layer, as seen in some of my 
sections. Transudate and blood from the choroid through numerous 
breaks in the lamina might well then lift the epithelial mass forward 
a bit. Glial proliferation over the epithelial mass would complete the 
picture. . 

However, this series of events does not explain why breaks in the 
lamina occur or why retroretinal masses form in cases in which no 
breaks are to be found despite careful search. In the latter case one 
needs only to assume that a heightening of the normal flow of fluids 
from the choriocapillaries through the lamina to the retina has been 
brought about for some unknown reason, that a stasis of albuminous 
fluid occurs and that irritation of the highly vital pigment epithelium 
then results in proliferation. In a 1926 course E. Fuchs ascribed the 
quiet iritis and secondary cataract of detachment of the retina to a 
similar process; i. e., albuminous fluid from the choroid accumulates 
between the pigment epithelium and the retina, passes forward through 
a tear in the retina, over the pars planum, between the ciliary processes, 
over the back of the iris, through the pupil, and is absorbed by the 
anterior surface of the iris into the stroma. In its course forward 
the iris stroma is the first area which is not protected against the fluid 
by a double layer of epithelium. 

It is not necessary to assume, as does Behr, that there is a primary 
disease of the lamina vitrea, either of its basal (epithelial) layer or of 
its elastic tissue layer, though, of-course, such a change may actually 
be the basis of the disease. It is known, for instance, that the elastic 
tissue in the lamina is the seat of extensive change in angioid streaks 
in pseudoxanthoma elasticum.® Finally, arteriosclerosis has been found in 
only 4 of the 17 cases previously studied anatomically (Paul, Behr [1931], 
Rintelen and Braun). Extensive sclerosis of the choroidal vessels was 
present in my case, was more marked behind the lesion than elsewhere 
in the choroid and was absent in the retina, optic nerve and anterior 
portion of the uvea. 


8. Grénblad, E.: “Angioid Streaks”—Pseudoxanthoma Elasticum, Acta ophth. 
(supp. 1) 10:1-114, 1932. 
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CONCLUSIONS 


An anatomic study of a case of disciform degeneration of the macula 
(Kuhnt-Junius disease) in a 74 year old woman is presented. There 
was considerable opacity of the lens, and clinical data were limited to 
the observation of a large central chorioretinitic lesion with glistening 
dots in its lower portion, reduction of vision to counting of fingers at 
2 feet, recognition of large objects in a small part of the central field 
and a loss of the upper nasal field. 

A mass of new tissue, 8 by 9 mm. and about 0.1 mm. thick, lay 
between choroid and retina. Anterior to and continuous with this, 
and temporal to the fovea, was a mound (or several mounds merged 
into one). The outer layers of the retina were destroyed in front of the 
mound and fused to it by glia. The forepart of the basal lesion con- 
sisted of pigment epithelium proliferated into a “connective” tissue. 
The back portion (next to the choroid) was genuine richly vascularized 
connective tissue, and it continued directly into the tissue of the mound; 
the latter was old and full of collapsed, obliterated, newly formed vessels 
but was notably free from pigment. A tiny vesicle lay beneath the raised 
pigment epithelial layer just temporal to the mound. It was full of 
proliferating unpigmented' pigment epithelium and had a connection with 
the choroid through a small break in the lamina vitrea near the mound. 
Other breaks were numerous (54), and through them blood, fibroblasts, 
capillaries and good-sized vessels made their way from the choroid into 
the basal tissue and mound. Hemorrhage was abundant on all sides 
of the mound. 

As to pathogenesis, I hold that such definite breaks in the lamina 
basalis are not really necessary, theoretically, for the formation of such 
an extensive retroretinal tissue. Changed secretion or simply a marked 
increase in normal secretion from the choroid and its accumulation into 
a bleb or vesicle of stagnant albuminous fluid beneath the pigment 
epithelium would be sufficient to excite marked proliferation of the pig- 
ment epithelium. Primary disease of the lamina vitrea could, of course, 
do this by itself, as held by Behr and others. The large number of 
breaks found in the lamina vitrea in my case should obviously facilitate 
both irritation and proliferation of pigment epithelium as well as allow 
the development of large amounts of connective tissue behind the epi- 
thelial tissue. Finally, the process could well have periods of exacerba- 
tion and recurrence, as noted clinically. 

ADDENDUM: Zandoz’® article was received at the library at Billings 
Hospital on Nov. 24, 1939, a week after this paper was read before the 
Canadian Ophthalmological Society. It is the first case of bilateral 
involvement to be so diagnosed and presented clinically before an ophthal- 


9. Zandoz: Arch. f. Ophth. 140:725-747, 1939. 
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mologic society as such. Vogt*® in 1935 presented the results of an 
anatomic study of the one eye, and his observations were later confirmed 
and established by an anatomic study of the second eye by Zandoz, who 
found many small and numerous larger breaks in the lamina vitrea of each 
eye (correcting Vogt’s statement that the first eye had an intact lamina 
vitrea ) through which capillaries and larger vessels proceeded to a chronic 
proliferative granulation tissue lens-shaped, tumor-like mass between the 
choroid and the retina. A convincing photograph of the fundus and 
colored drawing of the left eye accompany the text, with illustrations 
showing the anatomic lesions in each eye. The author stressed the 
importance-—indeed, the necessity—-of serial sections of large expanses of 
lamina vitrea before one can or should say that no breaks are present, 
| emphatically endorse this contention, 


10, Vogt: Klin. Monatsbl, f, Augenh, 08;93-94, 1935, 








PARADOXIC MONOCULAR PTOSIS 


TOMAS R. YANES, M.D. 
HABANA, CUBA 


An interesting case of paradoxic elevation of the lid, presented by 
Dr. Sanford R. Gifford,’ attracted my attention at the same time that 
| was studying a similar case, A bibliographic research had met with 
little auceess, no similar case having been found in the literature, | 
shall not attempt to give here any pathogenic interpretation of the phe- 
nomenon but shall confine myself to the presentation of an illustrative 
picture, with a consideration of its extraordinary features, 


REPORT OF A CASE 


A. S., aged 39, in 1932 began to have difficulty with the vision in his left eye, 
which increased gradually. The condition was not associated with diplopia, vertigo 
or any other disturbance, nor had the patient had any previous ocular trouble. 
The disturbance started with a deviation of the eye outward, the upper lid at the 
same time drooping and occluding the eye almost completely. 

The patient was first examined at the beginning of 1938, note being then 
taken of the existence of incomplete paralysis of the left third nerve, with involve- 
ment of the extrinsic muscles and preservation of the pupillary movements. The 
position of the left eye was that of forced abduction due to the uncontrolled action 
of the external rectus muscle. Of especial interest was the fact that the ptosis 
was not absolute but disappeared completely on occlusion of the right eye and 
when this eye was directed outward or inward. 

The media and fundi were normal in both eyes. The vision of the right eye 
was 20/20; that of the left eye was 1/20, although there was no lesion of the 
fundus to account for this. 

On analyzing the history of the patient, it was found that at the age of 20 he 
had suffered from a primary syphilitic lesion, which had been insufficiently treated. 
Six years later, certain manifestations referred to the digestive tract appeared. 
A diagnosis of gastric ulcer was made, and gastrectomy was performed. 

The patient asked for an operation to correct his ocular defect. After explain- 
ing to him that functional improvement was impossible and that only an esthetic 
amelioration was available, on April 30, 1939 I performed recession of the external 
rectus muscle and tucking of the internal rectus muscle. This brought the cornea 
almost to a central position, The ptosis improved by about 2 or 3 mm. with 
the eye in a central position due to the pressure of the lid on the cornea, and 


From the Department of Ophthalmology, School of Medicine, University of 
Habana; Prof. C. E. Finlay, Chief of Service. 
1. Gifford, S. R.: Paradoxic Elevation of the Lid, Arch. Ophth. 28;:252 
(Aug.) 1939, 
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there was slight exophthalmos, which had previously passed unperceived. On 
August 18 I proceeded to tuck the levator muscle. The condition improved 
considerably, as may be seen in A of the accompanying illustration, The ptosis, 
of course, still exists, 

Although the ptosis is not so marked as it was before the operation, its total 
disappearance can still be observed, not only when the patient closes his right 
eye but when the vision of this eye is interfered with by means of a screen or 
when the patient looks inward or outward with his right eye (4, C and DY of the 
illustration), 


COMMENT 


Gifford, in his bibliographic research of this rare phenomenon, found 
only reference by Bielschowsky to 3 cases reported by Pacetti, in 














A shows the appearance of the patient’s eyes after surgical treatment, which 
consisted of tucking of the levator muscle, recession of the external rectus muscle 
and tucking of the internal rectus muscle. Fair results were obtained, but ptosis 
is still present. B shows disappearance of the ptosis when the right eye is closed 
or screened. C shows the absence of ptosis when the patient moves the right eye 
inward. D shows elevation of the upper left lid when the right eye deviates 
outward. 


which each patient presented simple ptosis and the lid opened when 
the normal eye was closed or screened, However, the original paper 
has not been consulted, and, consequently, it is impossible to make an 
accurate comparison, 

The resemblances and differences of my case and Dr. Gifford’s are 
tabulated here. 
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Gifford’s Case 


1. The condition, observed in the left 
cye, was acquired, 


2. There were complete paralysis of 
the third nerve and paralytic mydriasis 
of the pupil, 


J, There was a history of pneumo- 
cocele meningitis with possible supra- 
nuclear injury, 


4, There was paralysis of the vertical 
movements of the right eye. 


5. The anomaly was observed after 
intervention for ptosis; nevertheless the 
probability exists that it was present 
before. 


6. The ptosis was paralytic due to 
limitation of the action of the levator 
muscle, 


7. During natural winking movements, 
each time the right lids were closed 
spastic elevation of the upper left lid 
was observed. 


8. The elevation observed was imme- 
diate and was due to the action of the 
levator muscle, but the lid relaxed after. 
ward, In order to keep the eye opened, 
the action of the frontalis muscle would 
be required. The ptosis subsequently 
persisted. 


9. The rapid upward movement of the 
left upper lid was involuntary and 
occurred automatically every time the 
right upper lid was closed, but not when 
the right eye was screened. 


Author’s Case 


1, The condition, observed in the left 
eye, was acquired. 


2. There were incomplete paralysis of 
the third nerve and normal pupillary 
reactions, 


3, There was a history of acquired 
syphilis and probably nuclear lesions, 


4. The right eye was normal in every 
respect. 


5. The anomaly was observed before 
any surgical treatment and persisted 
after it. 


6. The levator muscle of the upper lid 
retained its full power. 


7. No noticeable movements were 
observed in the left eye during simple 
winking. 


8. When the right eye was closed, the 
left levator palpebral vein acted freely 
and the ptosis disappeared without the 
assistance of the frontalis muscle. 


9. The movement also was an involun- 
tary one, but occurred not only during 
closure of the right eye but even when 
the vision of this eye was occluded by a 
screen and when the patient directed his 
right eye inward or outward. 


The possibility of considering the phenomenon as aberrant regener- 
ation of the nerve fibers (a pathogenic hypothesis in the Marcus Gunn 
syndrome and in the pseudo Graefe or Fuchs’s sign), as was done in 
Gifford’s case, is doubtful in my case, in which simple occlusion of the 
right eye caused retraction of the upper lid without producing any move- 
ment in the right eye. One has to accept, therefore, a sensorimotor 


association. 


The closure of the left eye as a defensive movement in order to 
prevent diplopia was accurately emphasized, but the left upper lid never 
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could be elevated while the right eye was opened. Until one is in 
possession of a fundamental anatomic basis, any pathogenic interpreta- 
tion of this phenomenon would be doubtful and most likely fallacious, 
The exposition of my case and the association of it with Gifford’s similar 
case and possibly with those of Pacetti, form a strong diagnostic basis 
which may be used in the study of the complex chapter of the functional 
paralysis of ocular movements. 








SUBCONJUNCTIVAL LAGRANGE SCLERECTOMY 
AB EXTERNO 


R. J. CURDY, M.D. 
KANSAS CITY, MO. 


The advantages of the external approach for iridectomy have become 
well recognized; they are especially evident when a shallow anterior 
chamber makes the incision by puncture and counterpuncture with the 
Graefe knife difficult and there is danger of injury to the iris, lens and 
vitreous. Even more than iridectomy, the Lagrange sclerectomy is 
difficult and has greater liability to operative accidents. These faults 
can be eliminated by adoption of the external approach, so that the 
Lagrange linear fistula can be obtained with no more difficulty and 
danger than attend the trephine operation. 

A long horizontal incision is made in the conjunctiva about 8 mm. 
above the limbus and undermined to expose the sclera down to the 
limbus. This is the same as is done for the Elliot trephining operation, 
except that a longer arc of the limbus is exposed, and the cornea is 
not split (fig. 1.4). An incision is made along the curve of the limbus, 
about 6 mm. long, perpendicular to the scleral surface and close to the 
attachment of the conjunctiva at the limbus. A second, more curved 
incision in the sclera is made above, its middle 1 mm. or a little more 
from the middle of the first incision and its two ends curving to meet 
the two ends of the first incision (fig. 1B). This second incision is not 
perpendicular to the scleral surface but inclined slightly toward the 
incision at the limbus. The incisions are not made to perforate at first 
but are sufficiently deep to outline definitely the scleral crescent to be 
removed. The incisions are deepened slowly by successive light strokes 
of the knife, and as nearly equally as possible. When perforation 
occurs, the iris prolapses as it does in trephining, and a peripheral or 
complete iridectomy can be done without the anterior chamber being 
entered. Of course, perforation occurs before the scleral crescent is 
entirely free, but the crescent can be grasped with fine forceps and dis- 
sected out easily, preferably after iridectomy. Because of the converging 
of the scleral incisions, the deep opening of the fistula is a little shorter 
and narrower than the surface opening; the scleral crescent to be 
removed tapers to a point at each end and can be dissected out more 
easily than if the incisions were parallel and with less danger of injury 
to deeper structures. The iris replaces itself or can be made to do 
so by slight stroking of the cornea. 
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The conjunctival flap is replaced and secured in position by such 
sutures as may be needed (fig. 1 C). A solution of atropine is instilled 
immediately after the operation and at subsequent dressings if needed. 
The postoperative care is the same as for the Elliot trephining operation, 
though there is less tendency to iritis than after trephining. The result- 
ing subconjunctival fistula is long and narrow, with less abrupt sides 
than those of the fistula made with the circular trephine, with less eleva- 
tion and thinning of the overlying conjunctiva and probably with less 
liability to late infection. The internal opening of the fistula is smaller 
than the surface opening; consequently, the aqueous escapes with 
diminishing pressure to a large subconjunctival area. 
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Fig. 1.—Steps of the operative technic. 


\— 


Fig. 2.—Knife used for the operation. 


The scleral incisions can be made with a small scalpel but much 
better with a special knife made for me by V. Mueller & Co. The 
blade is 6 mm. long and 2 mm. wide and is placed at an angle of 45 
degrees from the line of the shaft, the straight back of the blade making 
an angle of 135 degrees with the shaft itself; the convex sharp edge is 
away from the handle and is well bellied (fig. 2). The handle in cross 
section is octagonal, so that the curved incisions can be made by rotating 
the handle in the fingers without changing the position of the hand. The 
length of the blade, 6 mm., is a convenient measure for the length of the 
incisions and is especially useful when one is operating under the mag- 
nification of a loupe. 








COMMENTS ON THE TEACHING OF REFRACTION 


BENJAMIN FRIEDMAN, M.D. 
NEW YORK 


The comments presented here are derived from experience gained 
while teaching refraction to postgraduate students at the Knapp 
Memorial Eye Hospital during the past seven years. Variations in 
the procedures of refraction are numerous, each method being acclaimed 
the best by its particular advocate. A distinct difficulty is to define a 
standardized routine which will offer the student simplicity in operation 
combined with maximum efficiency. This difficulty exists despite the 
fact that procedures of refraction lend themselves with such apparent 
readiness to an accuracy of assessment not often duplicated in other 
branches of medicine. 


CYCLOPLEGIA AND MYDRIASIS 


Not the least important of controversial subjects is the matter of 
cycloplegia. The following quotation from Verhoeff’s? review of 
Cowan’s “Refraction of the Eye” illustrates conflicting points of view: 


He [Cowan] makes no definite statement as to when cycloplegics should be 
used. He implies, however, that they should be used for all patients under 50 
years of age. . . . However, in an experience of about forty years, I have 
found that except in the case of young children cycloplegics are seldom needed. . . . 


What is the student to think? His early attempts will readily con- 
vince him that cycloplegia is of unquestionable assistance to the beginner 
in determining the refractive error. But as he progresses in competence 
he will become less and less dependent on full cycloplegia and full 
pupillary dilatation, The electric retinoscope bearing an unsilvered 
reflector is of great value in the examination of small pupils. Armed 
with fairly accurate retinoscopic findings and after properly fogging 
the patient’s vision, the examiner should not have too much difficulty 
in arriving at a reliable estimate of the refractive error, even in the 
undilated eye. Verhoeff’s point of view is understandable, therefore, but 
it presupposes considerable skill, rapidity and consistency on the part of 
the examiner and at least a measure of intelligence and cooperation 
on the part of the subject. All this imposes too great a strain on the 
props of infallibility. I daresay that if an ophthalmologist could review 


From the Knapp Memorial Eye Hospital. 
1. Cowan, A.: Refraction of the Eye, book review, Arch. Ophth. 21:563 
(March) 1939, 
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his failures in refraction he would find that most of them occurred 
at a time when, for one reason or another, he had decided to conduct 
the examination without the use of a cycloplegic. It is with an altogether 
different feeling that he can face the dissatisfied patient if the refraction 
has been done under cycloplegia; more often than not a neurosis or a 
general disturbance is the explanation for apparent failure in such cases. 
It seems illogical, therefore, not to avail oneself of the patent advantages 
of a cycloplegic, especially with new patients. 

The disadvantages of cycloplegia are loss of time to the patient and 
the physician and the danger of inducing glaucoma in susceptible 
persons. I hold the time factor to be outweighed by the interests of 
accuracy. The danger of provoking glaucoma is worthy of more serious 
consideration. An unrecognized glaucomatous tendency is precipitated 
into an acute attack by homatropine about once in 10,000 cases. Pre- 
sumably there must be an occasional case not included because of failure 
of the patient to return to the refractionist. Because of several unhappy 
incidents I have made it a rule to employ a weaker cycloplegic in doubt- 
ful cases and for nearly all persons over 40 years of age. This leads up 
to the question of which cycloplegics to employ. 

In regard to young children, there is no room for disagreement. For 
young adults I employ a 2 per cent solution of homatropine hydro- 
bromide. In private practice I use considerably fewer instillations than 
the accepted average ; 1 drop is generally sufficient, and I rarely require 
more than 2. At the Knapp Memorial Eye Hospital the standing orders 
call for 4 drops; however, I do not feel that the added drops necessarily 
induce added accuracy. For patients over 40 years of age, I use 
ephedrine hydrochloride in aqueous solutions of 3 or 5 per cent. A 
second instillation is frequently required after fifteen minutes. Ephedrine 
works poorly in Negroes. The cycloplegia from ephedrine is not marked, 
as might be supposed, but for the great majority of presbyopes it is a 
safe and eminently satisfactory drug when proper fogging of the patient’s 
vision is observed. Its virtue lies chiefly in its mydriatic power. If 
mydriasis is sufficient, I am not too fearful of being tricked by the 
accommodation. Extreme depression of accommodation is not required 
for presbyopes. The pupil is readily contracted by a myotic after the 
use of ephedrine. I find ephedrine more effective than benzedrine. 
Recent experiences with paredrine,? however, lead me to believe the 
latter to be even more desirable than ephedrine for most presbyopes. 

The use of benzedrine and paredrine in conjunction with a 5 per cent 
solution of homatropine hydrobromide impresses me as a redundancy. 
So formidable a cycloplegic as a 5 per cent solution of homatropine 


2. Paredrine is a proprietary name for a sympathomimetic drug (4-hydroxy-a- 
phenyl-8-aminopropane; §-4-hydroxylphenylisopropylamine). 
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hydrobromide has little need for the weak support of other drugs. 
What a divergence of opinion between those who do not use any drops 
and those who recommend a 5 per cent solution of homatropine hydro- 
bromide reenforced by a synergist! Nor do I find that the auxiliary 
use of benzedrine or paredrine materially speeds the recovery of the eye 
from cycloplegia. Statements that these drugs do not produce elevation 
of tension in normal eyes should not be given more value than they 
deserve. Atropine will not induce glaucoma in a normal -eye, but 
certainly one does not insinuate that it is harmless on that basis. Any 
drug which causes pupillary dilatation is dangerous to use in an eye pre- 
disposed to glaucoma in proportion to its power as a mydriatic. 


THE OPHTHALMOMETER 


The ophthalmometer does not occupy the position in the refrac- 
tionist’s armamentarium which it once held. At a time when 
retinoscopy was still undeveloped, the ophthalmometer was a tremendous 
step forward in the determination of astigmatic errors, but today it is 
reduced, in my judgment, to little more than a brilliant academic 
achievement. I have found it to be notoriously inaccurate in the estima- 
tion of the strength of weak cylinders and indecisive in the determination 


of axes of weak cylinders. It is for the low degrees of astigmatic error 
that one expects performance; the strength and axes of strong cylinders 
are easy enough to determine without the ophthalmometer. Although 
there can be no reasonable objection to its use as long as its deficiencies 
are borne in mind, I personally reserve this instrument for the occasional 
case in which corroborative information may be required. 


ASTIGMATIC CHARTS 


Neither am I enthusiastic about the use of astigmatic charts. I prefer 
to place reliance on retinoscopic examination and on the actual improve- 
ment in visual acuity in determining the cylinder. I find the general use 
of astigmatic charts to consume time and energy disproportionate to the 
results. Too frequently the patient is uncertain in his responses. This 
cannot be countenanced, particularly in clinics in which large numbers 
of refractions have to be done and in which students are in difficulty: 
most of the time, even with the simplest procedures. I believe the 
Lancaster-Regan charts to be the most desirable. A modified chart of 
this kind in use with a projection apparatus in which the rotation of the 
cross is controlled from the examiner’s seat is instrumental in saving 
many steps across the examining room. Undoubtedly astigmatic charts 
are conducive to refined determinations of the cylindric correction when 
properly handled, but I believe that equally and more consistently 
accurate results can be obtained without them. 
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THE JACKSON CROSSED CYLINDER 


Interest has been revived in the Jackson crossed cylinder, chiefly 
through the efforts of Crisp and, more recently, of Lindner abroad. As 
an instrument for building up the optimum spherocylindric combination 
by “crossing through,” I find it less satisfactory than the use of its 
component cylinders taken individually from the trial case. In many 
instances the latter give more delicate changes and thus represent a 
slightly more sensitive test. The presence of the spherical element in 
the crossed cylinder is responsible for this, and it complicates the 
arithmetic computation involved in calculating the new lens, particularly 
for the beginner. 

The adherents of the Jackson crossed cylinder emphasize its value 
in determining the strength and axes of cylinders. When the cylindric 
correction before the patient is perfect in strength, it is assumed that 
the alternate superimposing of the plus and minus elements will each 
blur the test line equally. I do not find this to be as reliable an end 
point as the actual maximum improvement in visual acuity. One ordi- 
narily checks this end stage with a weak plus and minus cylinder from 
the trial case, thus simulating a crossed cylinder. Crisp has already 
pointed out that the results with the crossed cylinder are often mis- 
leading when the cylinder axis is at 90 or 180 degrees unless the test is 
carried out with an astigmatic cross. 

The Jackson crossed cylinder test for determining axis is based 
on the following principle: When a cylinder at any axis is crossed by 
another cylinder of like sign at an angle of 45 degrees a new cylinder 
is formed the power of which is greater than the power of the separate 
cylinders and the axis of which lies somewhere between the axes of the 
individual cylinders. In addition, a weak sphere is formed, but this may 
be ignored. In practice, the Jackson crossed cylinder is held exactly at 
45 degrees to the side of the cylinder in the trial frame and is then 
rotated to 45 degrees on the other side. If one position is less blurred 
than the other, the cylinder in the trial frame is displaced slightly in the 
direction of the clearer angle, and the process is repeated. When the 
crossings give equal blurring of the test letters, it is assumed that 
the axis is correct. 

I find that the simple procedure of temporarily overcorrecting the 
cylinder in the trial frame by 0.5 to 1.00 D. and then rotating it a few 
degrees to either side of the tentative axis is far less complicated and 
optically accomplishes exactly what the Jackson crossed cylinder does. 
Much maneuvering and considerable time are thereby saved. 

From the foregoing statements, it should be clear that results similar 
to those obtained with the crossed cylinder may be secured by using the 
equivalent cylinders individually from the trial case. At any rate, the 
choice of either method is not an overwhelming one. 
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MANIFEST AND POSTCYCLOPLEGIC EXAMINATION 


I quote further from the review by Verhoeff: “He [Cowan] implies 
that . . . each patient should be examined three times before the 
prescription is given.” Verhoeff, on the other hand, is of the opinion 
that “usually a satisfactory prescription for glasses can be given after 
one examination.” 

My own experience has led me to adopt a middle course. I dispense 
with the manifest examination and rely chiefly on the postcycloplegic 
findings. I believe that the manifest examination is a waste of time 
and effort when one intends ultimately to use eye drops. A thorough 
examination of the fundus through the dilated pupil is in itself sufficient 
justification for the use of a mydriatic. The postcycloplegic examination 
is the equivalent of the manifest refraction, but it can be done with much _ 
greater confidence and celerity because it is based on accurate static find- 
ings. Manifest examination, on the other hand, is a more or less 
exploratory procedure, subject to variations in accommodation and to 
the inaccuracies of paracentral retinoscopy. 


CYCLODAMIA 


By this method the vision of both eyes is fogged (without cycloplegia ) 
with the full retinoscopic findings, and the patient is asked to read the 
Snellen chart. An overcorrection of + 1.50 D. sphere should reduce 
the vision to 20/200 in each eye. The overcorrection is now lessened 
by 1.00 D., and the + .50 D. excessive power which remains should 
blur the vision to 20/40. Reductions are made from these findings for 
the final prescription. 

This method falls short of being sufficiently accurate for popular 
adoption, but it has two features which are commendable—speed of 
operation and bilaterality of testing. These factors should be kept in 
mind while testing by the orthodox methods. 

Rapidity should not trespass on accuracy, but the student should 
understand the fatiguing effect of prolonged examination on both the 
patient and the oculist. The actual refraction by any method should not 
consume more than fifteen minutes. 

In determining the spherical acceptance at the postcycloplegic exami- 
nation, the student should be taught to work on both eyes simultaneously 
whenever practicable. In this manner the patient will accept a maximum 
of plus and minimum of minus sphere for his optimum vision. 


THE RED GREEN TEST 


The red-green test is based on the separate refractive values of red 
and green rays. When it is employed with the accommodation in a 
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state of relaxation, it is a very sensitive test for the ultimate quarter of 
a diopter of spherical correction, but in most instances this is hardly 
necessary. ; 

There is always a danger of permitting a succession of special tests 
to replace the older and simpler methods as a means of developing 
clinical judgment. I feel that a multiplicity of refinements in refraction 
procedure tend to obscure the conception of the problem of refraction 
as a whole in the mind of the beginner. Painstaking exactness must be 
encouraged, but one should at the same time combat the notion that 
minute changes in lens power are invariably essential in writing the final 
prescription. Above all, the student should be made to realize that the 
lens which he has so meticulously determined is not necessarily the lens 
which will offer the greatest comfort. Once having learned the impor- 


‘tance of reducing the findings with the trial case, he is less likely to 


overemphasize the ultra refinements in refraction technic. 


CYLINDER RETINOSCOPY, STREAK RETINOSCOPY AND VELONOSCOPY 


Cylinder retinoscopy and the streak retinoscopy as methods for the 
determination of the cylinder axis are not adapted to the limited abilities 
of the beginner. They make retinoscopic examination more difficult. 
Refinements in determining the cylinder axis are more easily secured at 
the trial case. Velonoscopy as an exact check for the strength of a 
cylinder is not suitable for the average clinical patient because of the time 
it consumes and the cooperation it requires. 

Throughout the field of refraction important methods of examination 
are preferred by some and rejected by others, yet it is possible for all 
the dissidents to perform good work. One cannot be arbitrary, there- 
fore, in singling out one procedure as a sine qua non to the exclusion of 
all others. A particular procedure may yield excellent results to the 
expert and still be unsuitable to the novice. 


CURRICULUM 


As a last word, I should like to make some comment on the curricu- 
lum of instruction. Short courses are inadequate. The course should 
extend at least four months, with daily clinical attendance and should 
include a minimum of 250 cases in which refractive errors are prescribed 
for by the student under supervision. Enrolment in a course in refrac- 
tion should be limited to those sincerely desiring to continue instruction 
in the other branches of ophthalmology and should be contingent on the 
assurance that the student will pursue such studies. An isolated course 
in refraction should not be offered. 








SHORTENING OF THE EYEBALL FOR 
RETINAL DETACHMENT 


W. E. BORLEY, M.D. 
SAN FRANCISCO 


The numerous surgical procedures employed for the relief of retinal 
detachment tend to confirm the belief that the treatment of this condition 
is still in the empiric stage. With few exceptions, the common surgical 
operations employed today in treating retinal detachment have as their 
aim the production of an adhesive choroiditis and the drainage of sub- 
retinal fluid. Through the pioneering work of Gonin, the necessity of 
closing the retinal tear when it is present is now well known, the produc- 
tion of the choroiditis being considered essential to bring this about. 
The separated retina and the retinal tear, however, are the end result 
of etiologic factors which at the present time appear to be variable and 
not clearly understood. Although retinal detachments seem to fall into 
several fairly well defined groups, there are many exceptions and varia- 
tions. It will not be the purpose here to go into the arguments for and 
against the various theories as to the cause of retinal detachment, but it 
will suffice to mention these theories and indicate that there is still no 
general agreement concerning them. 

The theory of traction of the detached vitreous propounded by Leber 
and Gonin and later amplified by Lindner has a great deal in its favor. 
On the other hand, Vogt’s theory of cystic degeneration of the retina 
undoubtedly explains a large number of retinal detachments in older 
persons without myopia. The theory of stretching of the retina in 
myopia, credited to Hanssen in 1919, does seem a plausible explanation 
for those detachments falling in the group due to high myopia. Detach- 
ments caused by retinal cysts, as described by Weve, certainly form a 
small but definite group. There is still a fairly large group of detach- 
ments without laceration. Although continued observation in cases of 
detachment of this type may in some instances reveal small peripherally 
placed holes, it is generally believed that there are a number of detach- 
ments which are not associated with retinal tears. Another group of 
detachments are characterized by their occurrence in young persons, their 
occasional bilaterality and the presence of oral disinsertions or lacera- 


Read before the Pan Pacific Surgical Congress, Honolulu, T. H., Sept. 16, 1939. 


From the Department of Surgery, Division of Ophthalmology, Stanford 
University School of Medicine. 
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tions not necessarily accompanied by trauma of any severity. Congenital 
weakness seems to be a factor in the production of these detachments. 

The operation of shortening of the eyeball or resection of the sclera 
was conceived on the assumption that it would relieve the retinal detach- 
ment thought to be due to stretching of the coats of the eyeball in cases 
in which the sclera was elongated. It may not necessarily be limited to 
this type of case, however, as will be brought out later. Miller * appears 
to be the first to have made use of scleral resection in the treatment of 
detachment of the retina. It was his theory that retinal detachment in- 
cases of myopia is the result of transudation from the choroid due to the 
stretching of this vascular layer. The retina is thus displaced by the 
fluid between it and the choroid. He expressed the belief that if 
the sclera were shortened the choroid would relax and the cause of the 
transudation would be removed, allowing the retina to return to its 
original position. At the time he described his operation, however, 
the importance of the retinal tear was not realized, so no attempt was 
made to close it. The successes obtained by Miiller in a few instances 
were probably the result of the inclusion of the retinal tear in an area 
of choroiditis resulting from the operation. Statistics relative to the 
location of the retinal tear would bear out this assumption, for it is well 
known that the most frequent location of the tear is in the superior 
temporal quadrant, and this, of course, is the area operated on by Miller. 
In 1903 he reported the case of a man with myopia of 9 diopters in his 
only useful eye. Retinal detachment developed in this eye, and after 
medical treatment had failed Miller performed his operation of resecting 
an oval area of sclera 8 to 10 mm. in width by about 20 mm. in length 
from the temporal side of the eyeball. The outer wall of the orbit was 
first resected, Kronlein’s method being used. Ten months after the 
operation the retina was reattached, the field of vision was normal, and 
the patient could count fingers at 3 meters. 

In 1913, before the Vienna Ophthalmological Society, Miiller * pre- 
sented 2 cases of retinal detachment in which this method was successful 
and stated that he had performed the operation on 19 patients, He used 
the Kroénlein procedure to expose the aclera of 14 of these patients, For 
the last 5, 2 of whom were cured, he exposed the aclera by a widening 
of the palpebral aperture with temporary division of the superior, infe- 
rior and external rectus muscles, He stated that he had used silk 
sutures and that there was always distinct flattening of the globe sub- 
sequently but that the eye was found to have normal tension. In 1 case 


1, Miller, L.: Eine neue operative Behandlung der Netzhautabhebung, Klin. 
Monatsbl. f. Augenh. 41:459, 1903. 


2. Miiller, L.: Operative Treatment of Detachment of the Retina, abstracted, 
Ophth. Rev. 33:324, 1913. 
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atrophy of the iris took place. It is interesting to note that he gives as 
an indication cases in which the detachment has been present for a year 
as a minimum. 

A number of ophthalmic surgeons * employed Miiller’s method with 
modifications from 1903 to about 1919. The majority of the detach- 
ments were due to high grade myopia, and the results were not encour- 
aging, although improvement occurred occasionally. In spite of a fair 
number of successful results, this operation appears to have fallen into 
discard, and it was not again revived until 1933, when Lindner * reported 
on a series of 12 eyes operated on by his technic, which is a modification 
of the Miiller operation. } 

Lindner operated a total of twenty-three times on 12 eyes. With 
few exceptions the detachments were associated with myopia. Two of 
the eyes were aphakic with subsequent development of detachment. All 
the eyes had been operated on previously, with unsuccessful results. 
Lindner’s technic consisted of removing a strip of sclera from 2 to 6 mm. 
in width and one-quarter to one-half the circumference of the eyeball in 
length. The scleral incisions were from 8 to 12 mm. from the limbus. 
Lindner expressed the belief that the best results were obtained after 
removal of the strip of sclera from the whole circumference of the eye- 
ball, making a two stage operation. In a small number of these eyes 
there was improvement in the field of vision and a slight increase in 
visual acuity. In an addendum to Lindner’s original article, he stated 
that the best results are obtained in cases of detachment associated with 
aphakia, with gross nystagmus and with marked folding of the retina. 
He also made the statement that it is best to remove only the 2 mm. 
strips. Any diathermy operation after the shortening may make the 
condition worse. 

Ramach ° in 1935 published a supplementary report of Lindner’s cases 
relative to changes of the cornea, lid fissure and anterior chamber. He 
concluded that there was a slight enophthalmos with narrowing of the 
lid fissure in some cases and a change in the corneal astigmatism in 
all the cases, In half the cases there was a decrease in depth of the 
anterior chamber, and in 10 cases slightly decreased corneal sensitivity 
waa present, 


3. Elschnig, A.: Operationslehre, in von Graefe, A,, and Saemisch, E. T.: 
Handbuch der gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1922, vol. 
2, p. 1320, . 

4, Lindner, K.: Heilungsversuche bei prognostisch ungiinstigen Fallen von 
Netzhautabhebung, Ztschr. f. Augenh, 81:277, 1933. 

5. Ramach, F.: Der Einfluss der Bulbusverkiirzung nach Lindner auf die 
Lidspalte, Kammertiefe sowie Kriimmung und Empfindlichkeit der Hornhaut, Arch. 
f. Ophth. 183:327, 1935. 
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Lindner has informed me in a recent communication that he is now 
restricting the use of the shortening operation to cases of aghakia in 
which the common operations have failed. He expressed the belief that 
the greatest shrinkage of the vitreous occurs in these cases. 

Six cases are reported here, in all of which the prognosis was 
unfavorable. Previous operations had been performed in all cases, with 
temporary or no improvement. In 3 of the cases the detachments 
occurred in myopic eyes. Case 4 is presented with the permission of 
Dr. Dohrmann Pischel, who operated on the patient. The case has 
previously been reported in the ARCHIVEs.® 


REPORT OF CASES 


Case 1.—G. S., aged 19, a school boy, on May 18, 1938 was struck in the right 
eye by a limb of a tree. Vision failed rapidly during the following three days. On 
examination he was found to have retinal detachment in the right eye. Two 
operations with diathermy coagulation were unsuccessful. The retina was almost 
completely detached, and vision was limited to perception of light. In October 
1938, while wrestling, the patient noticed poor vision in the left eye, and on 
examination he was found to have a retinal detachment. An operation on this eye 
appeared to be partially successful, but on the way home from, the hospital the 
patient suddenly jarred his head and the retina again became detached. He was 
referred to the ophthalmic clinic of Stanford University School of Medicine for 
further treatment. Examination on Feb. 11, 1939 showed a completely detached 
retina in both eyes. Vision in the right eye was limited to perception of light and 
in the left eye to perception of hand movements at 1 foot (33 cm.) with good 
projection of light. The retina on the right side was completely detached with 
degenerated atrophic areas and large strands of vitreous. On the left side the 
retina was completely detached with a large oral disinsertion at 12 o’clock and a 
small hole below. Although the prognosis seemed hopeless, it was felt that the 
patient should be given the benefit of some further surgical procedures. A scleral 
resection was done on February 18 in the following manner : 

After preparation of the left eye, a 1 per cent solution of pontocaine was 
instilled for surface anesthesia, Van Lint akinesis was done and a retrobulbar 
injection of procaine hydrochloride and epinephrine hydrochloride was given, The 
conjunctival incision extended 8 mm, posterior to the limbus from 9 o'clock to 3 
o'clock above, or half the circumference of the eyeball, The superior rectus, 
superior oblique, internal and external rectus muscles were tenotomized, and 
the sclera was laid bare over the upper half of the globe as far back as 5 im, 
past the equator, With a compass and a sharp keratome attachment, the sclera 
was marked 12 mm. from the limbus and then again 14.5 mm, from the limbus (A in 
the accompanying illustration). By using a small keratome, these incision marks 
were extended in depth to one-half the thickness of the sclera, and the ends of 
the parallel incisions were brought together (B). Double-arm ooo chromic catgut 
sutures were then inserted in the edges of the sclera about 1.5 to 2 mm. apart. 
The strip of sclera was carefully removed without injury to the choroid by the use of 
sharp dissection with the keratome. An area corresponding in length to three 
double-armed sutures was removed before application of a 3 per cent solution of 
sodium hydroxide to the choroid and tying of the first suture. The choroid was 


6. Pischel, D., and Miller, M.: Retinal Detachment Cured by an Eyeball- 
Shortening Operation: Report of a Case, Arch. Ophth. 23:974 (Dec.) 1939. 
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replaced by the use of a spatula. After several sutures were tied, the choroid 
was found to bulge between the edges of sclera so that it was punctured with a 
discission knife and the subretinal fluid allowed to drain. This made it possible to 
continue tying the sutures (C). 

There were no postoperative complications and only moderate edema of the 
conjunctiva and upper lid. Examination of the fundus, however, on March 8 
showed the retina to be about as before operation. Vision was limited to perception 
of hand movements at 1 foot. On March 29 a multiple puncture diathermy 
operation was performed on the lower half of the eyeball. There was no improve- 
ment after this operation. 





























en 


A, technic of marking the sclera, 8, technic of making the incision in the sclera 
along the previous marks, C, appearance with sutures in place, They are retracted 
away from the incisions to facilitate removal of the scleral strip. Two sutures are 
shown tied, (From Lindner,*) 


Case 2,—R. G., aged 36, a Filipino laborer, had been treated for diabetes and 
pulmonary tuberculosis at the Clinic of Stanford University School of Medicine 
for two years. Routine ocular examination on Dec. 15, 1938 revealed detachment 
of the retina in the lower quadrant of the right eye. Visual acuity was 20/20 in 
the right eye with a —2.0 D, sphere; visual acuity in the left eye was 20/20. The 
detachment was bullous in type, and there was a large superior cut in the visual 
field. The retina appeared atrophic, but no tears were visible. Diathermy surface 
coagulation was performed on this eye over the sclera below on December 22, with 
considerable improvement in the field of vision but not complete reattachment. A 
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flat detachment remained below, which increased in extent during the next six 
months, until on July 5, 1939 practically the whole upper field of vision was lost. 
Visual acuity remained good, and no. retinal tears were visible. In view of the 
apparent retraction of the retina below in the presence of extensive choroiditis 
after the first operation, it was decided to do a shortening operation on the lower 
half of the eyeball. This operation was done on August 8 at the San Francisco 
County Hospital. A 2 mm. strip extending from the lower border of the external 
rectus muscle to the lower border of the internal rectus muscle was removed. 
The technic was exactly similar to that described in case 1. There were no post- 
operative complications. On the last examination, August 2, the retina appeared 
to be less detached but not completely reattached. There was slight improvement 
in the field of vision. Myopia had decreased by 1 diopter, but corneal astigmatism 
had increased. Visual acuity of 20/25 was obtained in the eye that was operated on. 


Case 3.—L. S., a 75 year old school teacher, consulted me first on Oct. 18, 1938, 
with the complaint of blurred vision of her remaining good eye for ten days. The 
vision in the left eye was less than 20/200 because of corneal opacities. Vision in 
the right eye was 20/200. There was a large bullous detachment in the upper 
quadrant of the right eye with two large retinal tears. The upper field of vision 
remained. On October 22 a multiple puncture diathermy operation was done. 
There was some improvement immediately after operation, but one month later 
there was still present a flat detachment above, and a few days later the whole 
lower portion of the retina became detached. Vision was limited to perception of 
hand movements. On Dec. 10, 1939 a shortening operation was done, a 2.5 mm. 
strip of sclera being excised from the lower half of the eyeball, 11 mm. from 
the limbus. The choroid was cauterized with a 3 per cent solution of sodium 
hydroxide. 

After the operation the retina was practically all reattached above for about 
one month, but it gradually became redetached. There was no improvement below. 
On the last examination, nine months after the operation, a small area of retina 
superiorly was in place, and the patient was still able to perceive hand motion in 
the lower field. 


Case 4.—E. H., a 54 year old housewife, was first examined on Dec. 26, 1937. 
The left eye had been blind since childhood. The vision in the right eye suddenly 
became impaired in October 1937. Visual acuity in the right eye was limited to 
the counting of fingers at 2 feet (60 cm.) ; visual acuity in the left eye was limited 
to perception of light. The left eye showed evidence of an old retinal detachment 
with secondary iritis and cataract. In the right eye the retina was almost totally 
detached, a small area in the upper nasal quadrant remaining in place. There was 
a large retinal tear in the horizontal meridian temporally. After a multiple 
puncture diathermy coagulation operation on December 29 the retina became 
reattached, and a normal field of vision was present on Jan. 21, 1938. Three 
weeks later, however, the retina became redetached below with loss of the whole 
upper field. The original hole was visible, but there seemed to be considerable 
underlying choroiditis. A second diathermy coagulation operation was performed, 
pins and surface coagulation being used over the whole temporal half of the sclera. 
There was no improvement after this operation; the detachment remained the same, 
and the hole was still visible. The retina appeared slightly atrophic below and 
had no movement. On June 24 Dr. Dohrmann Pischel did a shortening operation 
on the whole lower half of the eyeball, removing a 2.5 mm. strip of sclera and 
coagulating the choroid with a 3 per cent solution of sodium hydroxide. 

The only apparent change immediately after operation was a slightly increased 
motion of the retina below. There was no improvement when the patient was 
examined two and a half months after operation but on October 13, 1938 or almost 
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four months after the shortening operation, the retina was found to be completely 
reattached and the field of vision much improved. Visual acuity was 11/200. On 
the last examination, Aug. 19, 1939, the retina was found to be still completely 
reattached, the field of vision was normal and visual acuity was 20/200. 


Case 5.—F. L., a laborer, was first examined in the ophthalmic clinic of Stanford 
University School of Medicine on July 21, 1938. Vision had been poor all his life, 
a high myopic correction being necessary. Six weeks previous to his entry the 
vision of his better eye, the left one, failed. Vision was limited to perception of 
hand motion at 1 foot in the left eye and was 5/200 in the right eye with correction. 
Only a portion of the superior quadrant of the field of vision remained. There were 
several large tears, in the retina above. The patient was hospitalized, and a 
multiple puncture diathermy operation was done on August 3. Three weeks after 
operation the retina became reattached, and the field of vision was normal. Visual 
acuity was 15/100 with a —8.0 D. sphere. On examination, September 15, the 
retina was found to be detached extensively below and on the temporal side. The 
superior nasal portion of the retina appeared to be in place. A multiple puncture 
diathermy operation was repeated, an area of sclera from just below the internal 
rectus muscle to just above the lateral rectus muscle being included. This was 
done on Feb, 24, 1939.. There was no improvement after the operation, and on 
April 14 an eyeball shortening operation was done over the lower half, a 3 mm. 
strip of sclera being resected after the same technic described in case 1. On the 
last examination, Jan. 21, 1939, there was no change in the appearance of the 
detachment and no improvement in vision, which was limited to perception of hand 
motions below. 


Case 6.—A 20 year old housewife was first seen at the San Francisco Hospital 
after an injury to the left eye in 1935. She was kicked in the left eye several 
weeks before, and on presenting herself for examination was found to have an 
extensive retinal detachment, with holes below. A diathermy coagulation operation 
was done below, without success. Approximately two months later a shortening 
operation was done on the upper half, a 2.5 mm. strip of sclera being excised. 
There was no improvement in vision, which had been limited to perception of 
hand movements. Complete records for this case were not available, and the patient 
disappeared from observation shortly after the second operation. 


SUMMARY AND CONCLUSIONS 


An operative procedure described by Lindner for shortening of the 
eyeball by scleral excision is described, with the indications, complica- 
tions and results in 6 cases. 

Cases of myopia with detachment or those in which marked retrac- 
tion or shrinkage of vitreous is suspected appear to offer the best 
prognosis after the shortening operation, particularly if no hole is found 
or if the common operations for detachment which are always done first 
have not brought about improvement. It is to be noted that Lindner 
has recently limited the use of the operation to cases of aphakia with 
detachment. 

In 3 of the 6 cases reported, the detachment occurred in myopic 
persons, in 2 in juvenile patients and in 1 in a senile subject. Two of the 
three myopic detachments were definitely improved. The others either 
remained the same or slowly became worse. 
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CONGENITAL RETINAL FOLD 


FREDERICK H. THEODORE, M.D. 
AND 


JOSEPH ZIPORKES, M.D. 
NEW YORK 


The observation of 4 cases of congenital retinal folds within six 
months prompted a study of the subject and is the basis of this report. 
Apparently no communication on this topic has been published in the 
American literature, and it was thought worth while to add these cases 
to those already reported. 


REPORT OF CASES 


Cast 1.—S. S., a man aged 30, was first seen on Feb, 3, 1939. The vision 
in the right eye had been poor since birth, and he had always had a lateral 
nystagmus in each eye, The vision in the right eye was found to be limited to per- 
ception of light, unimproved with a + 5.50 sphere, In the left eye the vision 
was 20/400; it improved to 20/30— with a --4,50 sphere — --1,00 cylinder, 
axis 118, A marked horizontal nystagmus was present in each eye. Examination 
of the right eye showed the following positive findings: A broad band of iris 
arising perpendicularly from the collaret at 6 o'clock formed a persistent pupillary 
membrane, being adherent to the lens over a broad area ending just below the 
center. About the adhesion on the anterior lens capsule were scattered V-shaped 
clumps of brown pigment, of the kind considered congenital. Dilatation of the 
pupil was incomplete, but as far as could be determined the lens showed no 
opacities or other abnormalities. The vitreous was normal; no evidence cf old 
inflammation was present. 

The fundus showed a most unusual picture (fig. 1). The nerve head was very 
orange pink and indistinct, due to the fact that it was covered almost entirely 
by a flat transparent retinal fold. It appeared as if the retina had been pulled 
over the papilla. Only the nasal quarter of the disk was uncovered, but even 
here the margin was indistinct. A small clump of pigment was present on the 
retina over the disk. Immediately above the disk the flat retinal reduplication 
became accentuated into a sharp gray white fold, elevated several diopters above 
the remaining retina, as shown by the course of the vessels that went over it. The 
fold became wider as it coursed anteriorly toward the lens in a superonasal 
direction. In the region of the ora serrata it divided finger-like into fine strands. 
Near the disk considerable clumped black pigment was present on the fold. Along 
almost the entire length of both its margins was more homogeneous pigment. 
Below the disk the reduplication became a fine fold, which curved gracefully 
inferonasally, merging into the retina in the equatorial zone. Starting in the mid- 


From the Herman Knapp Memorial Eye Hospital. 
Read before the Section of Ophthalmology of the New York Academy of 
Medicine, Nov. 20, 1939. 
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periphery, somewhat below the main superonasal fold, another fine thin fold coursed 
parallel to it, similarly dividing into fine strands near the ora serrata. Between 
these two folds a fairly large depigmented yellow zone was present. Near the 
disk above and below a number of yellow streaks in the retina associated with 
pigment were seen. The remainder of the retina showed much fine and slightly 
coarser pigmentation and was tessellated. A definite macula was not seen. The 
retinal vascular distribution was more or less normal nasally but temporally was 
incomplete, arising underneath the folded retina and curving over the folds in a 
distorted fashion. 





Fig. 1 (case 1).—Drawing of the right fundus. 


Examination of the left eye gave negative results except for the fundus. Above 
the disk there was a thick clump of pigment; 4 disk diameters below was a 
large area of chorioretinal atrophy with pigment abnormalities. In the extreme 
periphery temporally a flat gray filmy band involving the internal layers of the 
retina ran directly perpendicular for a distance of about 4 disk diameters, widening 
above, to disappear in the adjacent retina. It had no measurable depth. 

The patient’s father and mother were examined, with negative results. Five 
brothers and sisters similarly showed no abnormalities. One brother was a 
twin of the patient, but not an identical twin. One other brother, younger, was 
found to have bilateral nystagmus since birth. Examination of the fundi 
revealed some slight depigmentation inferiorly in one eye but gave otherwise 
negative results. 
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Case 2—J. M., a baby girl 1 year of age, was brought to Dr. Ziporkes’ 
clinic at the Herman Knapp Memorial Eye Hospital in August 1938 because 
her eyes had been crossed since 3 months of age. Examination was difficult, 
and general anesthesia was used for the purpose of more complete study, although 
it was not absolutely required. Perception of light was present, but vision other- 
wise appeared poor. A right concomitant convergent strabismus was present 
as well as a bilateral horizontal nystagmus. 

Examination of the right fundus (fig. 2) showed the entire nerve head, except 
for the extreme nasal portion, to be obscured by a broad, gray-white retinal fold 





Fig. 2 (case 2).—Drawing of the right fundus. Note the partial cataract in 
the diagrammatic sketch. 


originating from the disk and running inferotemporally to end at the posterior 
surface of the lens in a circular area occupying the peripheral half of the lower 
temporal quadrant. The posterior capsular and subcapsular layers were cataractous 
in this zone. The fold had an elevation of about 2 mm. above the retina and 
became wider as it went forward, measuring finally 2 disk diameters in width. A 
heavy continuous line of black pigment demarcated each lateral margin both 
nasally and temporally. Patent blood vessels could be seen running the entire 
lengths of the fold. Most arose from the beginning of the fold at the disk; one 
bent onto the fold from the flat retina. The remainder of the fundus did not 
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show any abnormalities other than being of the blonde type. The macula was 
not well seen. 

Examination of the left eye (fig. 3) showed an almost exactly symmetric 
picture. Here the origin of the fold covered the lower half of the optic disk. 
The disk itself appeared pale. The fold’ was bordered by pigment only on the 
nasal side. Lenticular changes exactly similar in character to those in the right 
eye were present. 

The mother of this patient showed notable ocular changes. She had had a 
congenital cataract of the right eye needled at the Herman Knapp Memorial Eye 





Fig. 3 (case 2).—Drawing of the left fundus. Note the partial cataract in 
the diagrammatic sketch. 


Hospital in 1930. The vision in this eye was limited to perception of light and 
could not be improved. Interestingly enough, on examination of the fundus a 
persistent hyaloid artery arising from the temporal portion of the nerve head 
was found. This was long, running almost horizontally and temporally, to end 
near the anterior border of the vitreous. 

The vision in her left eye could be improved to 20/25. In the lens of this 
eye fine punctate opacities of the central posterior capsular and subcapsular 
layers were present. Near the macula were two demarcated areas of old chorio- 
retinitis, of which at least one appeared to have been fetal in origin. 

These findings naturally stimulated study of the entire family. The maternal 
grandparents of the patient in this case were normal, as were three other children 
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of theirs and another grandchild. Curiously, four of this group had deep physio- 
logic cups in the left eye only. The father of the patient and his parents were 
normal. 


Case 31.—S. A., a 44 year old man, had had poor vision in the right eye 
ever since he could remember. All his life he had strabismus as well. Examina- 
tion revealed a right hypertropia and exotropia. There was marked weakness of 
the right inferior rectus muscle and less of the left superior rectus muscle. The 
vision in the right eye was 20/300, unimproved with a —0.50 sphere. Examina- 
tion of the fundus showed the presence of a retinal fold arising from the nerve 
head and running mainly inferiorly and slightly temporally to the region of the 
ora serrata, The fold was marked temporally by a more or less continuous line 
of pigment which proximally was clumped, Parallel to it was a fine, straight 
depigmented line as well, The vasculature of the lower half of the retina was 
abnormal, apparently due to the fold, Just at the lower margin of the disk 
two pairs of vessels straddled the fold to supply the retina, Down below at 
least five vessels emerged through or beneath the fold to supply the infero- 
temporal portion of the retina and several more emerged to go medially, The 
remainder of the retina appeared normal, was tessellated and showed scattered 
drusen, The macula was not well defined but better so than in other cases. 

The lens showed no abnormalities. 

The left eye was completely normal. 

Owing to poor cooperation, examination of the patient’s family was limited 
to one son only. His eyes were normal. None of the patient’s children or 
brothers had poor eyes as far as he knew. 


Case 42—E, B., a 6 month old baby girl, was brought to the Herman 
Knapp Memorial Eye Hospital on Aug. 20, 1939, because the mother had noted 
that the child did not have good vision. Nystagmus was present. 

Although the diagnosis of retinal fold was made when the patient was first seen, 
for completeness of description general anesthesia was used. Perception of 
light was present, but vision seemed poor. Examination of the right eye showed a 
marked persistence of the pupillary membrane, characterized by many interlacing 
strands of varying thickness arising from the collaret. The pupil did not dilate 
well. The entire posteror cortical and subcapsular layers of the lens were diffusely 
cataractous, making examination of the vitreous and fundus difficult. All that 
could be seen was an apparently normal upper portion of the fundus. The 
region of the nerve head and the entire lower half of the fundus were obscured 
by a diffuse, gray structure running mainly inferiorly and directly forward into 
the vitreous toward the lens. 

The left eye (fig. 4) showed a similar but less dense pupillary membrane, and 
the pupil dilated better. The posterior cortical and subcapsular layers of the 
lens in its extreme temporal fifth were opaque. The nerve head appeared gray 
and atrophic. Its nasal margin was fairly distinct and edged with a crescent 
of pigment. Arising one above, the other below, near its temporal borders 
were two arteries which branched to supply the superior and inferior portions 
of the retina. The major portion of the disk was covered by tissue confluent 
with the origin of a broad but relatively flat retinal fold which ran directly 





1. This case was from the service of Dr. J. M. Houlahan. 
2. This case also came from the service of Dr. J. M. Houlahan. 
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temporally toward the periphery. The fold measured about 2 to 3 disk diameters 
in width and had the appearance of a flat detachment. The central and major 
portion was gray white and contained two more or less parallel arteries arising 
just temporal to the disk and running the entire length of the fold. The inferior 
margin was bordered by considerable pigment. The superior margin was less 
well demarcated. The remainder of the fundus, except for stippling with pigment, 
appeared normal, 


The patient’s mother, father and sister showed no ocular abnormalities. Of 
the four grandparents, three were normal and the fourth had had good eyesight 
until bilateral cataracts had supervened, which precluded ophthalmoscopy. In 
addition, the patient’s five aunts and two cousins were normal, 


Fig. 4 (case 4).—Drawing of the left fundus. Note the partial cataract. 


REVIEW OF THE LITERATURE 


While early investigators must have encountered congenital retinal 
folds and did describe abnormalities similar to them, it seems that the 
first to recognize the condition as a distinct congenital abnormality was 
Sulzer,? who in 1888 reported the occurrence of such an anomaly in a 
half Javanese, half European boy. The involvement was unilateral, the 
fold going inferotemporally. Additional findings included a congenital 
cataract distinct from the fold and a persistent pupillary membrane. 


3. Sulzer: Gefasshaltige Ueberreste des hinteren Abschnittes der gefass- 
haltigen fétalen Linsenkapsel beim Erwachsenen an einem Auge mit Membrana 
pupillaris perseverans und anderen Entwicklungsanomalien, Klin. Monatsbl. f. 
Augenh. 26:425, 1888. 
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‘After him, in 1902 Salffner * reported the results of a pathologic exam- 


ination of an eye enucleated for fear of glioma, in which he found a 
retinal septum arising from the disk and adherent to a persistent hyaloid 
artery and the back of the lens. In 1904 Heine ® teported 2 cases, the 
anomaly being observed clinically in 1 case and at pathologic examina- 
tion in another. He expressed the belief that the condition was essen- 
tially cystic and noted maldevelopment of the entire retina. The next 
case report was made by de Vries® in 1908, who described a rather 
typical case but considered the anomaly a persistent hyaloid artery 
covered with connective tissue. The posterior half of this eye was 
examined anatomically by Ancona’ in 1935. In 1923 the first case of 
bilateral symmetric involvement of the eyes was reported by Holm.*® In 
1926 Hoffmann ® added another case, only one eye being involved. 
In 1927 Metzger *® published a stereophotograph of a retinal fold. 
Various theories were propounded by these authors, who for the most 
part were entirely unaware of the contributions of the others. 

In 1928 Ida Mann ™ described the results of pathologic examination 
of a congenital retinal fold and formulated a theory as to its origin. By 
1935 3? she had seen the condition in 6 cases, a total of 8 eyes, 3 of which 
had been sectioned pathologically. In 1937+* she again discussed her 
conclusions about the condition, which will be briefly summarized here. 
Mann expressed the belief that these anomalies are not colobomas but 
folds or ridges involving the inner layer of the optic cup and that there 
is a defect in the gross structure and differentiation of the inner layer of 
the optic cup, occurring mostly after the 13 mm. embryonic stage. The 
pigment layer is uninvolved, but the inner layers are disturbed, distorted 
and imperfectly differentiated. Atypical rosette formation is noted as 
well as hypoplasia of thé retinal layers. In all the eyes examined micro- 
scopically the whole retina, not only the reduplicated, folded portion, 


4. Salffner, O.: Bulbus septatus, Arch. f. Ophth. 54:552, 1902. 

5. Heine, L.: Klinisches und Anatomisches iiber eine bisher unbekannte 
Missbildung des Auges: Angeborene Cystenretina, Arch. f. Ophth. 58:38, 1904. 

6. de Vries, W. M.: Arteria Hyaloidea Persistens, Nederl. tijdschr. v. geneesk. 
44:1399, 1908. 

7. Ancona, S.: Case of Persistence cf Primary Epithelial Optic Papilla (von 
Szily), Nederl. tijdschr. v. geneesk. 79:135 (Jan. 12) 1935. 

8. Holm, E.: Coloboma corporis vitrei, Acta ophth. 1:63, 1923. 

9. Hoffmann, H.: Ueber eine seltene Strangbildung im Augenhintergrund, 
Klin. Monatsbl. f. Augenh. 77:370 (Sept.) 1926. 

10. Metzger, E.: Die Stereophotographie des Augenhintergrundes, Klin. 
Monatsbl. f. Augenh. 78:338 (March) 1927. 

11. Mann, I.: A Case of Congenital Abnormality of the Retina, Tr. Ophth. 
Soc. U. Kingdom 48:383, 1928. 

12. Mann, I.: Congenital Retinal Fold, Brit. J. Ophth. 19:641 (Dec.) 1935. 

13. Mann, I.: Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937, p. 219. 
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showed this imperfect differentiation. Furthermore, in all cases in 
which microscopic examination was done and in many in which the 
condition was observed clinically she found an attachment of a branch 
of the hyaloid artery to the apex of the fold. She suggested that the 
deformity is produced by an abnormal adhesion of the primary vitreous 
to the inner layer of the optic cup, which does not separate as the secon- 
dary vitreous appears and results in a pulling up of the retina in a 
narrow tentlike detachment. She saw no signs of fetal inflammation, 
nor did the general hypoplasia of the entire retina make this likely. In 
most, but not all, of her cases the folds were inferotemporal. ‘This she 
could not explain. 

This excellent work was complemented by the extensive reports of 
Weve,** the first of which appeared in 1935 and the second in 1938, In 
contradistinction to the essentially anatomic studies of Mann, Weve’s 
investigations were conducted mainly clinically, one pathologic specimen 
being examined. His findings are important and must be noted. To 
begin with, Weve saw definite retinal folds in 5 cases, a total of 6 eyes. 
In 2 of the cases of unilateral involvement the other eye showed what he 
called a sector-shaped, slight, flat detachment, arising next to the disk 
and going temporally and containing several long, straight, stretched-out 
vessels running its entire length. This “detachment” was likewise pres- 
ent in both eyes of the identical twin of one of the aforementioned 
patients and in one eye of the grandmother of another patient. More- 
over, 2 other patients with retinal folds had relatives, in one instance 
a brother and a second cousin and in the other instance a sister, who 
were all found to suffer from pseudogliomas. On the basis of these 
interesting cases, Weve concluded that the curious flat detachments 
(ablatio pellucida), the definite retinal folds (ablatio falciformis) and 
the pseudogliomas are all varying degrees of the same congenital 
abnormality, the first being a sort of “forme fruste” and the last an 
exaggerated manifestation of a retinal fold. The forme fruste, he 
pointed out, in itself might easily have been overlooked and considered 
an anomaly of vascular distribution. He was convinced of the familial 
if not hereditary character of the condition and found consanguinity in 
many of the parents of his patients. In this connection he took issue 
with Tillema,*® who in 1937, after a pathologic study in which he found 
evidence of inflammation, suggested that fetal inflammation of the inner 
layer of the optic cup might cause this condition. Weve frequently 


14. Weve, H.: Ueber “Ablatio falciformis congenita,” Arch. f. Augenh. 109: 
371 (Dec.) 1935; Ablatio Falciformis Congenita (Retinal Fold), Brit. J. Ophth. 
22:456 (Aug.) 1938. 

15. Tillema, A.: Infantile and Congenital Retinal Fold, Brit. J. Ophth. 24: 
94 (Feb.) 1937. 
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noted other congenital abnormalities, such as persistent pupillary mem- 
branes and opacities of the lens, in these cases, but not persistent hyaloid 
arteries, Except for 1 case, all the folds were in the inferotemporal 
portion, 

In his first paper Weve spent considerable time on the question of 
the mode of origin, He expressed the belief that there was no significant 
relation to the persistence of the hyaloid artery and that the tissue 
involved was proliferative. He thought that adherence of the retina 
to mesodermal tissue in the anterior half of the eye is the primary 
abnormality and that the folds occur as a result of traction. He stated 
that it was not due to the persistence of a portion of the primitive 
epithelial papilla (Schalstiick) of von Szily, as Ancona, after a study 
of de Vries’s case, had stated earlier in 1935 and as Kiewe *® was to 
reiterate in 1936. 

Only 2 other reports on congenital retinal fold remain to be men- 
tioned. Both appeared in 1936 and were short case reports. Evans’ *’ 
paper contained a clinical description of one of Mann’s cases in which 
the condition was studied pathologically. The other, written by Iles,”* 
described a fold going superotemporally, containing remnants of hyaloid 
tissue. 

COMMENT 


The cases described at the beginning of this paper conform closely 
to those described elsewhere and must be considered rather typical cases 
of congenital retinal fold. They confirm the following observations of 
previous authors: 

1. The folds are often bilateral and, if so, symmetric and usually 
directed inferotemporally. 

2. The folds are usually bordered by a heavy line of pigment, and 
considerable pigment is scattered over the remainder of the fundus. 

3. The retina otherwise is abnormal and the macula poorly devel- 
oped. 

4. The vascular distribution of the retina is abnormal. 

5. The lens is cataractous where the fold comes forward. 


6. Other congenital abnormalities occur frequently, notably persistent 
pupillary membrane of marked degree. 


7. Nystagmus is present. 


16. Kiewe, P.: Beitrag zur Kenntnis der angeborenen Missbildungen des 
menschlichen Auges: Persistenz des Schaltstiicks (v. Szily); Heterotopie der 
Netzhaut und Canalis hyaloideus persistens, Arch. f. Ophth. 185:220 (March) 1936. 

17. Evans, P. J.: Congenital Fold of Retina, Tr. Ophth. Soc. U. Kingdom 
56:344, 1936. 

18. Iles, A. E.: Congenital Retinal Fold, Proc. Roy. Soc. Med. 20:390 (Feb.) 
1936. 








THEODORE-ZIPORKES—CONGENITAL RETINAL FOLD 1197 


8. Vision is markedly impaired, 


9, There is a superficial resemblance to retinitis proliferans. 

Moreover, in these cases, not previously recorded, the patients would 
include adults, 

Furthermore, in case 1, as Mann noted, it is seen that there can be 
several folds present in the same eye and that they may originate away 
from the disk, Besides, these secondary folds are very flimsy and feath- 
ery and may represent another type of forme fruste. Indeed, the forma- 
tion in the good eye of this patient might be of this nature. In case 4 the 
right eye might be considered almost pseudogliomatous. 

The only confirmation of Weve’s theory that the condition is heredi- 
tary or at least familial was obtained in cases 1 and 2. In case 1 a 
younger brother had congenital nystagmus. Case 2 is particularly inter- 
esting in this connection, since the child’s mother had had a congenital 
cataract and showed a complete persistent hyaloid artery going all the 
way forward to the lens. Moreover, in the other eye she had suggestive 
signs of congenital involvement. If Mann’s concept that a persistent 
hyaloid artery is present either clinically or on section in all cases of 
retinal fold is correct, then this case is even more important from the 
hereditary aspect. No consanguinity was found in our cases. However, 
we feel that parents having a child with this condition should be advised 
as to the possible familial character of the anomaly. The children of 
the patient in case 3 apparently were normal, but Weve expressed the 
belief the condition is a recessive characteristic. 

Rather than speculate as to the nature of the exact cause of these 
folds, we would refer the reader to those who have studied anatomic 
preparations, and we are inclined to accept Mann’s explanation as the 
most likely. Fundamentally, Weve’s theory of formation of these folds 
by adhesion between the retina and the mesoderm of the anterior half of 
the eye is similar to Mann’s concept, since she believes that all of this 
mesodermal tissue forms part of the primary vitreous. It is perhaps 
more important to stress the seriousness of the condition and the possi- 
bility that more cases may eventually be seen, particularly when children 
in institutions for the blind are examined with the abnormality in mind. 
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GLAUCOMA FOLLOWING IRRADIATION 


PATHOLOGIC REPORT 


LOUIS BOTHMAN, MD. 
CHICAGO 


Clinical reports of glaucoma following the use of roentgen and 
radium therapy are infrequent. In a survey of the ophthalmic litera- 
ture, only 3 pathologic reports were found. 

In 1921 Birch-Hirschfeld? reported the case of a 61 year old man 
who twenty years before had a wart on his right upper lid. This was 
removed in 1914 but reappeared in 1919 and grew larger. The lid was 
treated with five exposures to the roentgen rays of forty-five minutes 
each in the course of one year, without protection to the globe. Two 
weeks after the first dose the patient had headache, pain in the eye and 
redness of the skin of the lid and conjunctiva. These symptoms dis- 
appeared between exposures but reappeared with each treatment. 

When he was examined in May 1920 there was an epithelized scar 
on the lid, the margin of which was free from cilia. The conjunctiva of 
the lid was thickened and chemotic and had numerous dilated, tortuous 
blood vessels. A thin, vascularized pannus lay on the upper part of the 
cornea near the limbus. The cornea was opaque due to deep and super- 
ficial infiltrates. Its surface was dull and smooth. The iris was atrophic, 
the pupil was of maximum width and the tension with the Schidtz 
tonometer was 40 mm. of mercury. The eye was blind. The left eye 
was normal. 

Histologic examination revealed perivascular hemorrhage from 
serous transudates in the conjunctiva. The basal cells of the corneal 
epithelium were flat and had rod-shaped nuclei. The next layer was 
poorly stained, and the cells were vacuolated, irregularly shaped and 
degenerated. The external layer consisted of a row of flat cells. In 
some places the epithelium existed only as a single layer of cells. The 
conjunctiva immediately around the cornea contained plasma cells in the 
subepithelial tissue. There were tortuous blood vessels, some with 
narrowed and others with wide lumens. The pannus-like tissue 


From the Division of Ophthalmology, Department of Surgery, University 
of Chicago, Dr. E. V. L. Brown, Director. 
Read at the Forty-Fourth Annual Session of the American Academy of 
Ophthalmology and Otolaryngology, Chicago, Oct. 11, 1939. 
1. Birch-Hirschfeld, A.: Ztschr. f. Augenh. 45:199-206, 1921; Strahlen- 
therapie 12:565-572, 1921. 
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extended even into the deep layers of the cornea. There was dustlike 
pigment on the anterior surface of the iris. The iris and ciliary bodies 
were atrophic and their blood vessels obliterated. The walls of the 
retinal blood vessels were thin, their endothelium was elevated and their 
adventitia was thickened. The perivascular spaces were widened, and 
the perivascular glial fibers were separated and torn. The disk was 
pathologically cupped, and the nerve fibers were atrophic. There were 
fine, striated hemorrhages in the retina. 

In a case of conjunctival carcinoma reported by Peters? glaucoma 
appeared one year after the last of a series of roentgen treatments. The 
eye was removed and studied. It revealed sclerosis of the ciliary proc- 
esses, which appeared short and shrunken. The fibrils of connective 
tissue were interspersed with thick cells, which had little collagenous 
tissue and fine nuclei. There were some scarred chalklike dots. There 
was no sign of inflammation. The blood vessels were not diseased. 

In 1904 Birch-Hirschfeld * exposed rabbits’ eyes to therapeutic doses 
of roentgen rays and made a pathologic study. He found partial degen- 
eration of the retinal ganglion cells with vacuolation of the protoplasm, 
dispersion of the chromatin substance and- shrinkage of the nuclei and 
cells. There was degeneration of the nerve fibers and their medullated 
sheaths. 

He reported the case of a 59 year old man who had a malignant 
condition of the skin of his temple, for which he received six exposures 
to the roentgen rays of twenty minutes cach and one exposure of forty- 
five minutes’ duration during ten months. There was no glaucoma. 
The tumor extended onto the globe, and the eye was enucleated. The 
ciliary epithelial cells were poor in protoplasm and in pigment. The 
walls of the blood vessels of the iris were thick, and the lumens were 
narrow. The pigment in the stroma was sparse. There was dustlike 
pigment on the anterior surface of the iris. The pigment on the posterior 
surface of the iris was vacuolated and swollen, and the dilator muscle was 
easily seen. There was no pigment in the spaces of Fontana. A thin 
membrane extended from Descemet’s membrane over the pectinate liga- 
ment in a portion of the globe. The retinal blood vessels, even the central 
retinal vessel, had narrowed lumens. There were normal nerve fibers 
in the optic nerve, with a physiologic excavation. The ganglion cells 
of the retina were involved; scarcely any were normal. There was 
loss of chromatin, shrinkage of the nuclei and dissolution. 

This last case is mentioned to show that the pigment disturbance 
followed roentgen therapy to the eye without ‘causing glaucoma. Both 
of Birch-Hirschfeld’s patients, as well as rabbits he used for experi- 


2. Peters, G.: Strahlentherapie 17:189-191, 1924. 
3. Birch-Hirschfeld, A.: Arch. f. Ophth. 59:229-310, 1904. 
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mental work, showed similar changes, which he believed arose from 
injury to the blood vessels from the roentgen rays. 

It was my intention to present 3 cases with changes in the eye 
following irradiation, in all of which parallel alterations occurred. Space 
will not permit that all be described in detail. 


REPORT OF CASES 


Case 1—A man, aged 60, had a sarcoma of the chorpid of the right eye. 
There was an incipient cataract in the left eye, and the tension was normal. 
The patient had received irradiation with 600 roentgens. The disk had a glaucoma- 
tous excavation. There were rarefaction and dispersion of pigment in the ciliary 
processes and iris. Sclerosis of the pectinate ligament and pigment in the spaces 
of Fontana were observed in one third of the sections. 

Because the tumor was pigmented and because any intraocular 


neoplasm can cause glaucoma, this case is not presented in detail. 


Case 2.—A 46 year old woman had received considerable radium therapy but 
no roentgen treatment for carcinoma of the right limbus. She had a cataract 
in the right eye but no glaucoma. The left eye was normal. There was no 
pigment in the pectinate ligament, though the iris pigment was so markedly 
vacuolated that it appeared honeycombed, and the ciliary pigment epithelium was 
thinned or absent in many sections. 


Case 3.—History—A man, aged 62, was first seen by me on May 27, 1936, 
complaining of poor vision in his left eye for six months. He thought the 
vision before that time had been as good as that in his right eye. The eye felt 
irritated but had no definite pain. 

Examination by Dr. Ernest McEwen in February 1914 revealed a small 
wart at the external angle of the right eye, which the patient stated had been 
present for eight months; it was covered by a dry crust surrounded by a mild 
dermatitis. This was treated by Dr. McEwen,* who gave seven roentgen or radium 
treatments to the lid between February and April 20, 1914. He was apparently 
free from symptoms until January 1929, when there was a recurrence. Between 
January 17 and 26 he received 47 milligram hours of radium. On Feb. 4, 1930 
there was tenderness under the scar, which was stiff, and massage was recom- 
mended. On December 13 Dr. M. R. Caro found no surface evidence of recur- 
rence. The bone at the external angle of the orbit felt roughened. 

On Dec. 27, 1930 and Jan. 10, 1931 he received one unit of roentgen therapy 
(350 roentgens). The eye was protected by a sheet of molded lead. On Feb. 7, 
1931 a roentgenogram of the left maxilla showed a slight defect, which was 
not due to carcinomatous metastasis. On June 17, Dr. C. M. Epstein excised 
the scar and as much tissue below and external to it as possible for histologic 
examination. 

At the operation there appeared to be a recurrence down to and along the orbital 
wall. Histologic examination proved this to be a squamous cell carcinoma. 

Between July 17 and Oct. 20, 1931 the patient received a total of 300 milligram 
hours of radium and 1,750 roentgens. Biopsy on several occasions in the first 
three months of 1932 showed no malignant growth, but that on April 26, 1932 


4. Dr. McEwen’s (deceased) record does not state whether roentgen rays or 
radium was used, the exact dosage or whether the eye was protected. 
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showed the bone to be involved. In May 1932 three 2 mg. radium needles were 
inserted, and in May 1933 three 4 mg. needles were used, the latter to the 
extensions in the soft tissues of the cheek. In June 1933 Dr. C. M. Epstein 
resected the left upper jaw and did a curettement of the left maxillary antrum. 
A plastic operation to repair the defect was done on May 15, 1934, by Drs. 
Epstein and Samuel Salinger. After this operation there was a % inch (1.3 cm.) 
opening into the left antrum, and the exposed turbinates could be seen. On 
Sept. 8, 1934, May 14, June 9, Aug. 16 and Sept. 22, 1936, and on March 3, 
June 14 and June 25, 1937, further diathermy resections and plastic repairs 
were performed by the same surgeons. On Jan. 15, 1938 erysipelas of the face 
developed. On January 29 the patient had a cerebral hemorrhage, with complete 
left hemiplegia. On February 4 lobar pneumonia developed, and on February 9 
the patient died. Autopsy was not done. 


Examination of the Eye—On May 27, 1936 vision in the right eye with a 
+ 3.00 D. sphere was 8/10 — 3; vision in the left eye was limited to the counting 
of fingers at 2% feet (75 cm.), which no lens improved. The left lower lid was 
adherent to the bulbar conjunctiva just above the fornix. The cilia were inverted. 
There was a yellow secretion on the margin of the lid. The globe could be 
neither elevated nor depressed, and there was limitation of both abduction and 
adduction. The bulbar conjunctiva in its lower one-half was beefy and chemotic. 
The left cornea was clear. The anterior chamber was deep. The pupil was 3.5 
mm. in diameter, was regular and reacted normally to light and in accommoda- 
tion. In the temporal one-third beneath the anterior lens capsule was a single 
vertical linear opacity. The left disk had an ampulliform excavation and a 
greenish pallor in the temporal two-thirds. The blood vessels bent over the 
scleral ring and were lost at 10 and 12 o’clock. The remaining blood vessels 
were all pushed to the nasal one third of the disk. With the Schidtz tonometer 
the tension was 30 mm. of mercury. Aside from a small triangular superficial 
scar extending 2.5 mm. into the cornea between 11 and 1 o’clock, the right eye was 
entirely normal. On July 13 there was further limitation of motion of the globe. 
The floor of the left orbit was partially absent. The lower lid was absent, and 
the skin was inverted and adherent to the orbital rim. There were marked 
congestion and chemosis of the lower one half of the bulbar conjunctiva. The 
globe was otherwise unchanged. 

On September 28 the skin of the left upper lid was edematous, and the con- 
junctiva of the entire globe was chemotic. The lid was adherent to the bulbar 
conjunctiva at its temporal and nasal angles. On March 1, 1937 the upper lid 
was more edematous, and the skin was injected and more adherent to the bulbar 
conjunctiva. All the conjunctiva of the lower lid, fornix and bulb as far as the 
lower border of the internal and external rectus muscles was absent, and 
the inferior rectus muscle appeared only as a short 5 mm. stump attached to the 
globe. On June 10 the skin of the left upper lid was red, edematous and entirely 
adherent to the bulbar conjunctiva below the cornea, so that the cornea could no 
longer be seen. The tactile tension at this time was 3+. The right eye was 
unchanged, On June 14 the globe was enucleated. At the time of the operation 
an artery at the external angle required a suture to control hemorrhage. The 
friable skin at the external angle was torn but was repaired with a silk suture. 
There was prompt healing of the conjunctiva. 

Examination of the Enucleated Eye-—The enucleated globe was placed in a 
4 per cent solution of formaldehyde for one hour and was then transferred to 
Held’s solution and fixed for twenty-four hours. 
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It displaced 9 cc. of 50 per cent alcohol and measured 24 mm. vertically and 
horizontally and 24.25 mm. anteroposteriorly. The corneal epithelium was denuded 
between 10 and 3 o'clock (artefact). The remainder was smooth and glistening. 
Involving the inferior rectus and inferior oblique muscles was a firm cartilaginous 
mass, firmly attached to the sclera. This lay 8 mm. inferotemporally from the 
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Fig. 1.—Pectinate ligament with the spaces of Fontana containing pigment. 


optic nerve and was 4 mm. in diameter. The tissue mass involved the inferior 
rectus muscle to within 8 mm. of its insertion and the inferior oblique muscle 
to within 6 mm. The latter was thin, taut and fixed by the mass to the sclera. 
The mass was yellowish gray. The optic nerve cut on the oblique measured 10 
mm. in length and had a diameter with its sheaths of 2 mm. The remainder 
of the sclera was pearly white. The inferior vortex veir could not be located and 
was probably covered by the tumor mass. 

A large calotte, measuring 23.75 mm. anteroposteriorly and 24 mm. horizontally, 
was removed above. The cut surface of the globe permitted a view of the 
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anterior chamber, which measured 5 mm. horizontally and was 0.5 mm. deep. 
The sclera measured 1 mm. in thickness. The choroid was everywhere in 
situ. The lens was in situ and had a golden sheen; its zonular fibers appeared 
to be normal. The retina was detached, except for 1 mm. around the optic nerve, 
leaving a 3 to 5 mm. empty subretinal space. It was uniformly gray. The 

















Fig. 2.—Pectinate ligament with depigmentation showing the spaces of Fontana. 


cavum oculi was only partially filled by a filmy gelatinous vitreous attached by a 
few strands to the retina and optic nerve. The partially exposed optic nerve 
had a definite glaucomatous cup. The ciliary processes appeared whitish. 

The inferior calotte measured 16 mm. anteroposteriorly by 16.25 mm. hori- 
zontally and revealed the same structures as the superior, except that the anterior 
chamber was not exposed and the plain part of the ciliary body had been cut 
across, 
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Eight hundred and sixty-five sections were cut at between 14 and 16 microns. 
Every tenth section was stained with hematoxylin and eosin. Several sections 
were stained with Mallory’s, Van Gieson’s, Pal-Weigert’s, Verhoeft’s, Masson’s 
trichrome and Alfiori’s depigmentation methods. 

Essential Microscopic Changes.—Cornea: The epithelium in its thickest portion 
was five to six layers of cells thick and at its maximum width measured 0.081 
mm. In a few sections it was reduced to a single layer of cells and was absent 
due to artefact in parts of several sections. The basal cells were almost square, 
though some were columnar. There were a few clear spaces between cells. The 
cells themselves were poor in cytoplasm and their nuclei granular. Those cells 











Fig. 3.—Iris showing rarefaction of the posterior pigment layer and pigment on 
the anterior surface. 


just above the basal cell layer were narrow and flattened and contained oval 
nuclei. The outer layer was thin and flat and had elongated oval nuclei with 
occasional vacuoles. Bowman’s membrane was granular and indistinct in its 
outer one-half beneath the area of greatest epithelial destruction. In most sections 
the substantia propria appeared normal, though in some the fixed cells were poorly 
stained. The endothelium was normal for the most part; in other places the 
cytoplasm was granular and the nuclei fragmented. In many sections there 
was fine, dustlike pigment on the endothelium near the angle of the anterior 
chamber. 

Anterior Chamber: The anterior chamber was of varying depth, being deepest 
in the center, where it measured 1.39 mm. There was a slight amount of fibrinous 
material on the back of the cornea in a few sections and over the iris in two. 
There was scarcely any free pigment in the anterior chamber. 
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Pectinate Ligament: Not all the fibers of the pectinate ligament were 
sclerosed, though some fibers seemed slightly thicker than others; the nuclear fibers 
stained more poorly, and many of the spaces of Fontana were narrow. In every 
section the spaces of Fontana contained granular brown pigment. The canal of 
Schlemm was normal and did not contain any pigment. The pigment found in the 

















Fig. 4.—Ciliary processes showing loss of pigment, with changes in the non- 
pigmented epithelium. 


angle of the anterior chamber was of irregular shape and size. It varied from single 
grains to clumps of granules which lay on the fibers of the pectinate ligament and in 
the spaces of Fontana. That it was not artefact is shown by its presence in every 
section. It was dissolved with the Alfiori depigmentation method. The remainder 
of pigment at the angle was scattered like dust on the endothelium (figs. 1 and‘2). 

Iris: The iris was thin and rarefied throughout. Crypts appeared to be 
normal. There was almost no chromatophore pigment, and there were only a few 
clump cells. The pigment which covered the anterior surface of the iris was 





be 


meta 
ee ee ee 


* 


Re 
= 


eee nae M OS ch > 








es Ss ee S38 


seer Soe $* 


es 


















1206 ARCHIVES OF OPHTHALMOLOGY 


fine and granular, and it was rare to find even a well formed clump cell here or 
near the angle of the anterior chamber. On the posterior surface the pigment was 
vacuolated and granular because of its dispersion. The blood vessels of the iris 
appeared to be normal, There were no anterior or posterior synechiae. Dilator and 
sphincter muscles were normal. In one area the pigment just behind the sphincter 

















Fig. 5.—Pigmented area of the choroid showing its invasion by tumor cells. 


was almost absent, due to a disturbance of the capillary bed (section 170). In 
section 120 there was only a single layer of pigment on the posterior surface of 
the iris. Extending from sections 150 to 180, there was an oval, honeycombed, 
pigmented area at the root of the iris connected with a posterior layer of pig- 
ment. This measured 0.12 mm. anteroposteriorly by 0.69 mm. radially by approxi- 
mately 0.33 mm. vertically (fig. 3). 
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Ciliary Body: The ciliary muscle was approximately normal in all but a 
few sections, where there appeared to be a pressure atrophy. In most sections 
there was pathologic depigmentation of the ciliary processes, with poor staining 
and some vacuolation of the unpigmented epithelium. The lens capsule and 
lens epithelium were everywhere intact, and there was no demonstrable cataract 
(fig. 4). , 

Choroid: The choroid was shrunken and thin throughout from fixation in 
formaldehyde, except in the area of metastasis. The choroidal blood vessels 
showed moderate sclerosis. The pigment epithelium was rarefied and granular. 























Fig. 6.—Depigmented area in the choroid showing the tumor cells. 


There were many proliferations of the lamina vitrea. The pigment over these 
was especially granular. The choroid was adherent to the retina in several places. 
The pigment epithelium was flattened and granular but still present in these areas, 
and there were no breaks in the lamina vitrea. Opposite the external tumor, the 
choroid contained a dark brown granular mass which measured 3 mm. horizontally 
by 2.97 mm. anteroposteriorly. A tumor began about 12 mm. behind the ora 
serrata. When depigmented by the Alfiori method, this growth was seen to be 
a squamous cell carcinoma by direct extension through the sclera. 
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Retina: The retina was atrophic. Nuclear layers stained normally. In the 
area opposite the choroidal tumor the internuclear layer was vacuolated and 
two and a half times as wide as the outer nuclear layer. The retina was 
adherent to the choroid in several localized areas. Here the rod and cone layer was 
granular and vacuolated, and the epithelium pigment was thin or absent. The 
ganglion cell layer was thin, granular and vacuolated. The walls of the blood 
vessels were of about normal thickness; none were twice the thickness of their 
lumens. There were many cysts near the ora serrata on both sides (figs. 5 and 6). 

Optic Nerve: The optic nerve was pathologically cupped, and its nasal side 
was even undermined. At the scleral ring the cup measured 0.78 mm. and the 
level of the lamina cribrosa 0.91 mm. The nasal side of the cup was 0.83 mm. 
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Vig, 7--Optic nerve showing the glaucomatous cup with a small area of 
medullated nerve fibers; periphery of the left side (Pal-Weigert stain), 


deep and its temporal side 0.51 mm, Its floor reached the lamina cribrosa, In 
section 390 the floor of the excavation was bridged by a blood vessel from the 
nasal side. The Pal-Weigert stain in section 469 showed only two areas stained 
dark blue. One near the sclera measured 1.15 mm. by 0.97 mm., and another 
area along the edge of the nerve was 0.16 mm. wide by 1.64 mm. long (fig. 7). 

Tumor: The tumor reached its maximum size in section 730. It measured 
2.59 mm. anteroposteriorly by 10 mm. horizontally by 2.12 mm. vertically. 
Section 190 showed a beginning small, round, inflammatory cell infiltration of the 
inferior oblique muscle. Section 360 was the first section which showed the tumor 
cells in the muscle. Section 450 showed the beginning involvement of the episcleral 
tissue by the growth. Section 680 showed beginning invasion of the sclera with 
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tumor cells along the blood vessels and lymphatics, and in section 710 the sclera 
was definitely thickened by the invading mass. There was hemorrhage between 
the tumor and the sclera. In section 770 the sclera was invaded for 0.06 mm. 
In section 780 there were epithelial pearl nests in the sclera. There were lymph 
spaces containing blood, new blood vessels and a small, round, inflammatory 
cell infiltration in the invaded sclera as well as tumor cells. 

The tumor itself was made up of squamous cells with many mitotic figures 
invading and attached to the muscle. Scattered hyalinized epithelial cells were 
present; there were also some new blood vessels and groups of small, round 
cells about the vessels (fig. 8). 








Fig, &—Tumor invading the sclera, showing epithelial pearls, 

Summary.—In a man, aged 62, who had received large doses of 
roentgen rays and radium, much without protection, unilateral glau- 
coma developed. 

Histologic study revealed thinning and destruction of corneal epi- 
thelium and some damage to the endothelium, atrophy of the ciliary 
processes and marked dispersion of pigment from the ciliary processes 
and posterior surface of the iris, with blocking of the spaces of Fontana 
and the anterior surface layer of the iris, with a resultant glaucoma. 
There were complete and total glaucomatous atrophy of the optic nerve, 
moderate sclerosis of the choroidal vessels and atrophy of the ganglion 
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cell layer of the retina. Invasion of the sclera and choroid by the 
squamous cell carcinoma was incidental and must have occurred late 
in the disease. 

COMMENT 


Was the glaucoma due to direct action of the rays on iris and ciliary 
body pigment, causing its dispersion? 

The fact that the blood vessels were little changed from those of a 
patient of the same age with normal tension would indicate that vascular 
changes played no role in this case. 

Corneal epithelium is avascular, yet roentgen and radium produced 
severe damage in this and in all reported cases as well as in rabbits’ eyes. 
It would seem that alterations from irradiation are not secondary to 
vascular changes. 

In Birch-Hirschfeld’s cases, both with and without glaucoma, there 
was a similar change in the pigment epithelium as well as in the blood 
vessels of the iris and ciliary body. Birch-Hirschfeld expressed the 
belief that the pigment disturbance was secondary to the vascular change, 
yet in his experimerital work on rabbits he described a gushing forth 
ot pigment of the iris and ciliary body without vascular change. It is 
true that pigment disturbance is seen in cases of chronic glaucoma of 
unknown causation, but in most of these there are anterior synechiae. 
It is true that in some cases of glaucoma only sclerosis and some pigment 
in the spaces of Fontana with deep anterior chambers are observed, 
These are not the usual findings, however, and most often the other 
eye also has glaucoma, 

Whether the damage to the ganglion cells was due to irradiation or 
was a result of glaucomatous pressure is also difficult to decide. The 
vacuolation of these cells, their shrinkage, hyperchromatosis of their 
nuclei and dispersion of the chromatin substance occurred in the retinas 
of rabbits. These changes occurred in areas near blood vessels and in 
others free from retinal vessels, so that they were not dependent on 
vascular changes. The changes occurred clinically at a slower rate than 
those in experimental animals. The same type of change occurs clini- 
cally in cases of quinine and methyl alcohol poisoning and is seen in 
some eyes after death, so that they may have been due to direct action 
of the rays on the retina. However, similar changes can be due to glau- 
comatous pressure atrophy. 

Why irradiation produces cataracts without glaucoma in some eyes 
and glaucoma without lenticular changes in others or both conditions 
is not known. In still other eyes with normal lenses or with aphakia, 
retinal atrophy may follow irradiation. It is possible that there is a 
selective action of the rays for certain structures, but such selectivity 
has neither been explained nor can it be predicted. 
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CONCLUSION 


A case in which glaucoma followed radiation therapy is presented in 
detail. Minor doses of roentgen rays were given in 1914, 1929 and 1930 
and large doses in 1931, 1932 and 1933. The diagnosis of glaucoma 
was made on the first visit of the patient in 1936. There was no tumor 
in the eye when the fundus was visible. The glaucoma was unques- 
tionably present before the choroid was invaded. The choroidal involve- 
ment consisted of a slightly less than 3 mm., almost round tumor. The 
right eye remained normal. The outstanding pathologic change was the 
breaking up of anterior uveal pigment epithelium and its dispersion 
over the anterior surface of the iris and in the spaces of Fontana, with 
little vascular change and no synechiae. In the 3 recorded cases and 
in my 2 cases which were briefly outlined, as well as in the last reported 
case, similar alterations of anterior uveal pigment were found. It is 
assumed that the pigment disturbance was due to the roentgen rays and 
that the glaucoma in the last case was of mechanical origin due to block- 
ing of the flow of aqueous from the eye. 


Drs. Caro and Epstein gave me permission to use their records; Dr. E. V. L. 
Brown helped with the pathologic study and Mrs. A. Carroll prepared the 
specimens. 


DISCUSSION 


Dr. Warter E. Camp, Minneapolis: I thought that as long as 
irradiation is being considered as the cause of glaucoma, it might be well 
to summarize the present knowledge of how irradiation affects the 
tissues of the eye, 

Antenatal irradiation to the mother may produce questionable anom- 
alies of the eye and congenital cataract. Rapidly growing eyes of young 
animals irradiated soon after birth show: (1) retardation of growth in 
the size of the globe (there being marked retardation in all the tissues 
of the globe for a considerable time, with greater retardation the younger . 
the animal) and (2) marked and early cataractous change in the lens. 
It seems that the lenses of young persons are much more sensitive to 
irradiation than those of older persons. 

The conjunctiva and lids are more sensitive at all ages than are the 
remaining structures of the eye or the surrounding skin of the face. To 
me, it was enlightening to know that the lids are more sensitive than 
the skin around the face. 

The sensitivity of the cornea is next in order. The iris is next in 
order of injury, which consists of myosis, disturbance of iris pigment 
and degeneration and swelling of the endothelium of blood vessels. The 
myosis is resistant to drugs and may even be permanent. Apparently 
the damage to the blood vessels develops late and after a large dose. 
The retardation of pigment formation is constant and the iris is affected 
only by large doses of radiation, both in young experimental animals 
and in clinical patients. _ 

The lens of adults is quite resistant to irradiation. The retina is least 
sensitive. Pathologic changes frequently reported are usually due to 
postmortem change. The retina, like the entire central nervous system, 
is extremely resistant to irradiation. 
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It would appear from Dr. Bothman’s slides that glaucoma possibly 
caused by irradiation was being dealt with, although one has to be careful 
in ruling out any other possible cause for the condition. 

From a study of the material available, it is apparent that when the 
uveal tract is damaged by irradiation it is the uveal pigment that is 
chiefly affected. In the fetus and infant pigment formation is greatly 
retarded. It is probable, as Dr. Bothman emphasizes, that it is this 
dispersion of net rather than sclerosis of the meshwork of the 
iridocorneal angle that accounts for the chronic glaucoma. In view, 
however, of the i invasion of the orbit and globe by a neoplasm, as in this 
case, one should hesitate to attribute the glaucoma to irradiation alone. 


Dr. GEORGIANA DvorAK-THEOBALD, Oak Park, Ill.: I wish to 
present several slides with a normal trabeculum, showing (1) openings 
from the anterior chamber into the intertrabecular spaces, (2) the inner 
canals of Sonderman connecting the,intertrabecular spaces with the canal 
of Schlemm and (3) the external collector channels which connect the 
canal with the anterior ciliary veins. Aqueous humor reaches the canal 
of Schlemm by way of the intertrabecular s ome and the inner canals. 
When the intertrabecular spaces become occluded, increased intraocular 
tension results. The occlusion may be due to a ‘swelling and sclerosis 
of the trabeculae or to a blockage of the intertrabecular spaces by foreign 
substances. 

In the specimen presented by Dr. Bothman, the intertrabecular 

spaces are completely blocked with degenerated pigment, derived from 
the pigment epithelium of the iris and ciliary y, which are atrophic. 
The trabecular fibers are sclerosed, hazy and stain poorly. 

Disturbance caused by irradiation may be due to: (1) hyperemia 
and subsequent inflammation, (2) obliteration of the blood supply and 
atrophy of the adjacent tissues and (3) direct action on the nuclei of the 
pigment epithelial cells themselves. 

When the nutrition of uveal pigment epithelium is interfered with, 
these cells may proliferate, disintegrate and migrate. 

The pathologic process in this eye is such as is found in the late 
stage of severe glaucoma, secondary to pigmentary degeneration without 
regard to causation. 








MELANOSARCOMA OF CHOROID 


REPORT OF A CASE WITH UNUSUAL FEATURES 


EDWIN NEWMAN BEERY, M.D. 
BROOKLYN 


P. N., a white man 66 years old, was examined in my office on Dec. 21, 1938 
for an enlargement of the right eye of nine months’ duration. In 1928 he 
had undergone iridectomy on this eye for secondary glaucoma at the New York 
Eye and Ear Infirmary; permission for enucleation was subsequently refused. 
Past and family histories were irrelevant; nothing could be learned regarding 
the primary ocular condition. From the time of this hospitalization to the 
onset of the present illness the right eye had been blind but quiet. The first 
symptom noticed was a rapid increase in the size of the eye; this was followed 
by protrusion and recently by occasional pain and bleeding. 

Examination disclosed a blue-red, blackened globular mass, approximately 
3 by 3 cm. in size, which was firm and nontender. Its presenting surface had a 
small area of superficial necrosis, The mass completely filled the interpalpebral 
fissure and posteriorly contracted into a thick stalk, which passed intraocularly ; 
it appeared that the growth had originated from within the eyeball and had 
pushed through at the corneoscleral juncture to replace the anterior chamber 
and cornea, On transillumination, it was completely dark. 

Examination of the left eye showed a severe argyria and a few opacities of the 
vitreous; vision with correction was 20/30. 

Preoperative study in the Brooklyn Eye and Ear Hospital failed to reveal 
any systemic disease. This study included: urinalysis and roentgen examination 
of the lungs, mediastinum, abdomen and optic canals. A general physical 
examination by Dr. Alfred Ingegno disclosed a chronic bronchitis of little impor- 
tance. Digitally, the prostate was normal, the edge of the liver was smooth and 
there was no generalized glandular enlargement. 

After consultation with the late Dr. Edwin M. Beery, a subtotal exenteration 
(including the periosteum but sparing the lids and their attached palpebral con- 
junctiva) was effected on December 22, with the patient under general anes- 
thesia. Postoperative irradiation was decided against after consultations with 
Dr. Nathan T. Beers, of Brooklyn, and Dr. Hayes E. Martin, of New York. 

One month after operation nodules were noted on each lid; recurrences were 
feared and specimens were taken for biopsy on three occasions. Histologically, 
each specimen showed a surface covering of squamous epithelium with underlying 
scar tissue containing clumps of black pigment; reference to the severe argyrosis 
of the eye that was not operated on identified the pigment as reduced silver 
and not melanin. 

Grafting of the orbit was not necessary owing to rapid extension of the 
epithelium of the palpebral conjunctiva, which had been spared at the exentera- 
tion; six weeks after operation the cavity was completely relined with epithelium. 
Rapid contracture of the cavity appeared but was effectively controlled by the 
insertion of a mold of dental plastic compound under pressure dressings. A pros- 
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Fig. 3.—Half globe pathologic specimen; x 40. Note the strip of sclera in 
the upper center. The arrow indicates the juncture of stratified squamous 
epithelium and a refractile substance which may be corneal residue. Between 
this and the anterior extremity of the sclera, uveal pigment is found. 
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thesis was supplied two months postoperatively, and the patient is now well and 
happy one year after operation and is completely satisfied with the cosmetic result. 

Dr. Arnold J. deVeer examined the operative specimens, which included the 
globe and portions of the orbital contents. The latter were histologically free of 
involvement and failed to show any intraorbital spread of the tumor. The half 
globe specimen showed that the eye had been completely destroyed; it was 
replaced by the actively growing tumor tissue except near the equator, where 
one found a 1 cm. strip of sclera and, adjoining its anterior extremity, remnants 
of uveal tissue and glass membrane. The tumor was characteristic of melano- 
sarcoma with its mixed content of spindle and polyhedral cells; there was a 
large amount of pigmentation throughout, and many centers of necrosis were 
found. 
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COMMENT 


This case definitely falls into Fuchs’s* third stage of the disease in 
which, after a period of increased tension, the tumor breaks through the 
sclera and grows outside the eyeball, One may only conjecture as to 
the duration of the malignant condition; Subjectively, it had been pres- 
ent nine months; lack of antecedent clinical records and follow-up study 
prevented one from knowing if it was present at the time of original 
iridectomy ten years before, 
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1. Fuchs, E.: Text Book of Ophthalmology, translated by A. Duane, ed. 7, 
Philadelphia, J. B. Lippincott Company, 1923, p. 725. 
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FURTHER EVIDENCE OF CHANGE IN POSITION 
OF THE EYEBALL DURING FIXATION 


GEORGE E. PARK, M.D. 


CHICAGO 
AND 


RUSSELL SMITH PARK, Pu.D. 
RICHMOND, KY. 


The general attitude of ophthalmologists heretofore has been to 
regard monocular and binocular vision as being dependent on a rather 
fixed peripheral mechanism in which the visual axis, the position and 
symmetry of the lens and the position of the eyeball in Listing’s plane 
are not considered to change. The graphic illustrations which are used 
even in the most recent textbooks and periodicals teach this point of 
view. 

THE EARLIER CONCEPTS 

The much discussed and exactly located center of rotation of the 
eye is still debated by ophthalmologists. On the supposition that such a 
center exists, Johann Benedict Listing established the plane which bears 
his name. It is defined as a stationary plane which passes through the 
center of rotation of the eyes in a vertical transverse position. He con- 
cluded that the eyeball in its rotation, irrespective of direction, would 
have to rotate about an axis within this plane. 

On this postulate he established his famous law of ocular rotations 
about a hundred years ago, stating that “when the line of fixation is 
brought from its primary position into any other position, the torsional 
rotation of the eyeball in this second position will be the same as if the 
eye had been turned around a fixed axis perpendicular to the initial and 
final directions of the line of fixation.” Helmholtz, in interpreting this 
law, stated that the line of regard does not necessarily proceed from the 
initial to the final position along a straight line or that the eyeball really 
does not turn around a fixed axis. On the contrary, the passage from 
the initial to the final positions may be accomplished in any way. And 
yet Helmholtz, in discussing the “plane of reference,” made use of a 
line which joins the centers of motion of both eyes. But according to 


Donders’ law, the final position is invariably the same. 


From the Department of Ophthalmology, Northwestern University, and the 
Department of Mathematics, Eastern Kentucky Teachers’ College. 
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Maddox in his book depicted a complicated conical design to explain 
false torsion in which he used a fixed center of rotation and also a 
definitely fixed plane, i. e., Listing’s plane. In discussing the index of 
torsion, he stated that since the eye is an optical instrument he believed 
the index of torsion should be an optical one. 

Therefore, Listing’s law, if it is to be interpreted with its presumptive 
mathematical accuracy, certainly postulates a fixed center of rotation of 
the eyeball. This idea is a feature of the mathematical concepts which 
characterize the earlier opinions. , These opinions are generally accepted 
by contemporary ophthalmologists who attempt to make the theory of 
neuromuscular functions fit such an exacting pattern. 


TRANSLATION OF LISTING’S LAW 


In 1933 * we published a report of our investigation on the position 
of the center of rotation of the eyeball, at which time we reached the con- 
clusion that the center of ocular rotation is not fixed but moves along a 
curve a variable distance, from 1 to 1.6 to 0.89 mm., nasalward from the 
visual axis and always on a line perpendicular to the visual axis at O 
(fig. 1A and B). 

Also, the distance O-O’ varied. As the angle of the axis takes the 
position at 39 degrees nasalward, the distance is 14.7 mm. At 4 degrees 
nasalward the distance from O’ to O is only 13.9 mm. As the visual 
axis swings to 38 degrees templeward, the distance is diminished to 12.9 
mm. (fig.1C). In the construction of the instrument used for this study 
a vertical hair was placed through the optic axis of the tube which 
appears in the photograph. During the photographing, this cross hair 
was set at 13.33 mm. from the arc center of the instrument or, in other 
words, from the visual center of the eye, point O. The photographs 
were made at right angles to the visual axis, while the angle of fixation 
was at the position designated. The point O, or the visual center of the 
eye, is understood as being the point which is fixed within the socket 
through which the visual axis passes at all times while the eye is moving 
in the horizontal plane but not fixed in relation to the eye.- O’ is the 
position on the cornea through which the visual axis passes. 

Since there is no fixed center of rotation of the eye, it is impossible 
to establish a stationary plane corresponding to Listing’s theoretic plane. 
Therefore, the observations and calculations which have been made on 
this assumption would necessarily be incorrect. 


1. Park, R. S., and Park, G. E.: The Center of Ocular Rotation in the 
Horizontal Plane, Am. J. Physiol. 104:545-552 (June) 1933. 
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Fig. 1—A, diagram of the positions of the visual axis in the horizontal plane, 
showing the position of the space centrode and of point O. B, diagram of the eye- 
ball in the horizontal plane, showing the visual axis, the position of the body 
centrode and the points at which the space centrode intersects the body centrode, 
C: to Cis during a horizontal excursion of the eye between O': and O's 
C, photograph showing the position of the corneal vertex felative to the fixed 
vertical wire of the eyepiece during an excursion between 40 degrees templeward 
and 40 degrees nasalward. 
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A NEW CONCEPT DURING STATIONARY FIXATION 


In 1936? a report was made on an investigation of the angular 
relation of the visual and optic axes of the eye. This optic axis is defined 
as the axis of the cornea which intersected the visual axis at or near 
the visual center of the eye, point O. We have called the angle between 
these two axes the physiologic angle. It is generally known that these 
axes seldom correspond. For those observations a specially constructed 
instrument, the precision anglometer,* was utilized to establish a primary 
fixation position wherein the visual axis of the eye was coincident with 
the optic axis of the telescope. This primary position was essential before 
proceeding with an observation. 

With some subjects this physiologic angle would remain fixed for 
several minutes, or until they changed their point of regard momentarily, 
when the change would be noticed. Even at times there could be no 
shift demonstrated. With others, the angle would remain stationary for 
only a few minutes, when it would either begin to diminish or to increase 
to a certain limit, where it became fixed for a short period ; it would then 
reverse and continue to the original position and even beyond. It could 
at any time become momentarily fixed within the limits of its excursion. 
With other subjects there was almost a continuous randomness present, 
with only a short pause made at definite positions in the excursion, even 
approaching the appearance of a mild nystagmoid movement. Some 
subjects showed a much greater limit of variation than others. There 
are no norms, not even for the same person. 

In attempting to establish a control of the phenomenon, physostig- 
mine salicylate, homatropine hydrobromide and atropine were used. 
Observations were made immediately after the instillation. 

Invariably, immediately after the instillation of physostigmine 
salicylate the angle became much smaller; it would remain for a short 
time at this size and then increase beyond the original amount. After 
three or four instillations of a 0.25 per cent solution of physostigmine 
salicylate it was noticed that the corneal reflex, moving at random, would 
gradually approach the horizontal line, even rising above it, but at once 
would drop below again. Eventually, with marked randomness (and 
sometimes requiring an hour or so) the reflex would appear at the 
intersection of the horizontal and vertical lines of thé scale at the eye- 
piece of the instrument. At that time the physiologic angle had become 


2. Park, G. E.: An Investigation of the Angular Relation of the Visual 
(Visierlini) and Optic (Corneal) Axes of the Eye, Am. J. Ophth. 19:967-974 
(Nov.) 1936. 

3. Park, G. E.: The Precision Anglometer, Arch. Ophth. 15:703-709 (April) 
1936. 
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zero, varying perhaps from + 1 or 2 degrees to — 1 or 2 degrees, where 
it would remain. 

With the instillation of homatropine hydrobromide, a different con- 
dition developed. Immediately after its instillation, the physiologic angle 
would undergo a change ; sometimes it would increase and at other times 
diminish. The general randomness was similar to that noticed with the 
instillation of physostigmine salicylate, and in a majority of cases the 
angle would eventually approach zero. There were many exceptions 
to this, for in many cases the final result might be that the angle had 
increased from 6 or 8 degrees to 17 degrees, where it would remain more 
or less fixed. Apparently the angle did not change from one position 
to another so rapidly after the use of homatropine had become fully 
effective, especially if the eye was held in fixation. But if there was a 
change in the point of regard and the target was fixed again, at times 
a definite oscillation of the corneal reflex was observed, resulting 
eventually in a different angle between the optic and the visual axis. 
Atropine established a condition similar to that produced by hom- 
atropine. 

In measuring aphakic eyes, another important observation was made. 
Some difficulties were experienced in establishing coincidence of the 
visual axis and the optic axis of the instrument on account of low visual 
acuity, but by allowing the subject to select the position which appeared 
to be the clearest, the physiologic angle would become zero without 
exception, provided postoperative refraction had secured practically 
normal vision. 

Another check that was used was to move the instrument until the 
physiologic angle was brought to zero, at which time the subject would 
invariably report the most acute vision of the target within the circle, 
the zero position being reached without the knowledge of the subject, 
except as the position of the most acute vision. 

The conclusions reached at that time were that in binocular foveal 
fixation it can be assumed that the resultant remains constant, that is, 
that the two foveas are kept steady under the central images; but it 
would be unreasonable, considering what is known about neuromuscular 
functions, to suppose that the flow of muscle effort, the muscular pattern, 
maintains the same line of direction and the same relative quantities at 
all times in an absolute sense. 

If nothing else occurs, it is almost certain that innervation and 
contraction, both in the ciliary muscles and in the extrinsic muscles, shift 
from one group of muscle fibers to another, as they do in all muscles 
under continued effort. But it is likely that the changes are of a 
grosser character than that. Almost certainly the entire musculature 
shifts its line of force, so that the extrinsic muscles change the angle of 
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fixation and the ciliary muscles change the shape and curvature of the 
crystalline lenses, but with an uncanny coordination which maintains the 
same resultant, namely, the focusing of the central images on the two 
foveas. 

Possibly the extrinsic muscles rotate the eye to approximately the 
point of fixation, and the ciliary muscle acts as what might be termed a 
fine adjustment for exact fixation by means of the change in the shape 
of the lens. In prolonged fixation it is possible that, due to innervation 
and contraction, the extrinsic muscles act to shift the fovea away from 
the image and that the ciliary muscle acts to shift the image to the new 
foveal position. 

Conversely, it is also possible that the ciliary muscle, for the same 
reason, shifts the image and that the extrinsic muscles rotate the eye to 
bring the fovea beneath this new image position. 

The theory of fixation by the extrinsic muscles only appears to be 
modified in this respect. Inversely, in an aphakic eye the ciliary muscle 
cannot exert this influence, and fixation is entirely accomplished by 
the extrinsic muscles. 

The question as to which muscles originate the shift, the ciliary or 
the extrinsic muscles, and which compensate is difficult to answer, as we 
have mentioned before, for they are probably interchangeable. 

The whole matter is undoubtedly one of adaptation and fatigue, plus 
an uncanny coordination to maintain a desired resultant. Varying con- 
ditions would seem to vary the role of originator and compensator 
between these muscles. 

The described method of securing coincidence of the optic axis of the 
telescope with the visual axis is accurate to within a maximum error of 
Y% degree. It can be easily recognized subjectively within that limit 
when the image has shifted from central fixation. 


THE VISUAL AXES IN MOTION 


During the observations which have been reported previously, the 
visual axis was held stationary. Since our observations seemed to 
involve such a radical departure from the orthodox theories, we decided 
to carry the research further and observe the functioning of the eye 
while the visual axis was in motion. 

We possess not only our own evidence in support of our contentions 
but the observations of other investigators. 

Hess * made a thorough investigation of the movement of the lens 
during accommodation and found that a downward movement occurs, as 


4. Hess, C., in Bethe, A.; von Bergmann, G.; Embden, G., and Ellinger, A.: 
Handbuch der normalen und pathologischen Physiologie, Berlin, Julius Springer, 
1929, vol. 12, p. 145. 
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described by Tscherning. Hess claimed that the lens sinks downward 
about 0.25 to 0.36 mm., but that the direction in relation to the pupil 
is dependent on the position of the head and that the movement does 
not occur when the iris is horizontal. He also observed in an eye into 
which physostigmine salicylate had been instilled, a maximum movement 
of 1 mm. when the head moved through an angle of 180 degrees from 
shoulder to shoulder. 

Hess further observed a marked to and fro movement of the lens in 
a similarly treated eye with every movement of the head, the phenomenon 
disappearing after the instillation of atropine. This movement was 
most marked when the head was held backward. The lens seemed to 
make three or four oscillations after cessation of the side to side move- 
ment of the head. 

Hess and several other observers noted irregularities in the border 
of the lens such as might be due to greater pressure on one part than on 
others. Hess observed that this wavy border became more uniform after 
the instillation of physostigmine salicylate. 

He also observed a certain phenomenon which he believed was 
probably due to the possibility that the iris and ciliary musculature did 
not function simultaneously. In substantiation, he cited certain 
observations. 

Peckham,* by using prisms in the base in or base out positions before 
a stereoscope, was able to carry the subject to almost diplopia while the 
latter still reported fusion or oneness. The eyes of the subject in over- 
coming a 10 degree prism moved through angles often less than half 
this amount, although occasionally they moved even too far to bring 
the foveas beneath the images. Hence, Peckham concluded that the 
fovea was 3 or 4 degrees from the ideal position. He observed, more- 
over, that when certain subjects were required to, look successively with- 
out mirrors at two points on a large perpendicular field at a distance of 
0.5 meter, although each point was placed equally distant from a midline 
(which should have required the same amount of convergence) there 
was as much as 4 or 5 degrees of difference between these two fixations. 

Clark * in his work interpreted certain observations which he made 
thus: The eyes move at random sufficiently fast to cause a definite 
diminution of vision; convergence had no effect on fixation, and any 
position within an area of 1 degree to 1.5 degrees from the center of 
the fovea may be used to “fixate” a point. The randomness and 
irregularity are characteristic rather than the exception. 


5. Peckham, R. H.: Foveal Projection During Ductions, Arch. Ophth. 12: 
562-566 (Oct.) 1934. 

6. Clark, B. C.: An Eye-Movement Study of Stereoscopic Vision, Am. J. 
Psychol. 48:82-97 (Jan.) 1936. 
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Besides these authors, McAllister,7 Gertz* and Grim® reported 
definite movements of each eye when fixation was apparently stationary. 
Both Grim and Gertz found excursions of from 4 to 10 degrees when 
the eyes were fixed. 

Burri,® in a report on the concept of abnormal retinal corre- 
spondence, pointed toward a dynamic plasticity rather than a static 
anatomic relation. 

Bielschowsky,"! in a recent paper, reported some observations which 
would indicate considerable fluctuation and dynamic variability. He 
aiso concluded that this condition is unstable and may change either 
spontaneously or in the course of time. 

In the present article a study is reported which was made to show 
the relation of the excursions of the aphakic and nonaphakic eyes when 
reading similar material under similar circumstances. The ophthalmo- 
graph (fig. 2) was used in photographing the excursion of the eyes. In 
the standard form the lights serve to illuminate the reading card and to 
reflect light from the cornea for making the photographic record. As 
these lights are located at either end of the reading card, it is seen that 
when an ammetrope reads the card through his correction the recorded 
excursion is influenced by the action of the light from the lamps passing 
through the lens to reach the corneas and is again influenced after the 
reflection from the corneas by a second passage through the lens to reach 
the photographic film; the recorded excursion is therefore not the actual 
excursion of the eye. This objection was overcome by positioning a 
second pair of lights, A, at about the ocular level at the same separation 
as the standard lights. By the use of the half eye test lenses, B, light 
from the lamps now reaches the cornea above the reading lens and is 
reflected back toward the photographic film uninfluenced by the reading 
lens. Therefore, the recorded excursion is the actual excursion. By this 
means the actual excursions of all eyes, whether they are emmetropic, 
ammetropic or aphakic, are recorded irrespective of the sign or power of 
the necessary reading lens. Of course this recorded excursion of the eye 
is influenced by the sign and power of the reading lens, but it is a simple 


7. McAllister, C. N.: The Fixation of Points in the Visual Field, Psychol. 
Rev. (supp.) 7:17-53, 1905. 

8. Gertz, H.: Ueber die Blickaberration und ihre Beziehung zur Netzhaut- 
correspondenz, Acta ophth. 13:192-224, 1935. 

9. Grim, K.: Ueber die Genauigkeit der Wahrnehmung und Ausfiihrung von. 
Augenbewegungen, Ztschr. f. Psychol. u. Physiol. d. Sinnesorg. (pt. 2) 45:9-26, 
1910. 


10. Burri, C.: The Concept of Abnormal Retinal Corvennniiatiie, Arch. Ophth. 
19:409-424 (March) 1938. 


11. Bielschowsky, A.: The Etiology of Squint, Am. J. Ophth. 20:478-489, 1937. 





1224 ARCHIVES OF OPHTHALMOLOGY 


matter to compute the amount of this influence and to determine the 
normal excursion of the eyes of any patient irrespective of whether read- 
ing glasses are worn or not. In this manner excursions of all eyes and 
their relation to each other are studied on a common basis. 

This influence could not be ascertained by any adjustment of the 
instrument, and recourse was had to the computation of a factor pertain- 
ing to each dioptric power and sign of the lens by which the graphic 
excursions obtained when the patient was using reading lenses were 
multiplied to convert them to the normal excursions. 





Fig. 2.—Phptograph showing the position of the patient, the ent lights 
A and the hal: eye test lenses B. 


The term “normal excursion” as used herein is not the average 
excursion of a number of normal eyes but is the excursion which any 
particular eye would make when reading lenses were not used. 

Reference to figure 3 will serve to explain the manner in which a 
reading lens causes a greater or less excursion of the eye than normal. 
In each diagram L and R denote the left and right ends of a reading line ; 
P and F, the points of a primary and final fixation in reading the line, 
and VP and VF, the points at which the visual axis meets the line when 
the eye is fixing P or F; the line A—A, drawn from the center of the 
reading line through O to the retina, is in cach diagram both the visual 
axis and what may be termed the “fixation” axis when the eye is looking 
directly forward and is likewise the axis of the reading lenses shown in 
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figure 3a and b. The point within the eye which has been termed the 
“visual center” as the visual axis always passes through it in any 
horizontal excursion of the eye is indicated by O. 

Figure 3 a shows the excursion of an emmetropic eye when a reading 
Icns is not used. "When the eye is fixing P, as drawn, the visual and 
fixation axes coincide, and the fixation axis meets the reading line at 


-R 
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Fig. 3.—Diagrams showing the positions at which the visual axis is directed to 
meet the reading line when the eye is fixing P. The position for the emmetropic 
eye is shown in a; for the myopic eye, in b, and for the hyperopic eye, in c. 


P, while the visual axis extends from the fovea at V, through O, to VP 
at the reading line, which is identical with P, In this same manner both 
the fixation and the visual axes meet the reading line at F and VF (which 
are identical) when the eye is fixing F. The normal excursion of the 
cye is then the “fixation” excursion from P to F, and when the visual 
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excursion VP to VF is identical thereto the graph will be a true record 
of the excursion of the eye from P to F. 

In figure 3 b the excursion of a myopic eye is shown when a minus 
reading lens is used. When the eye is fixing P, as drawn, both the fixa- 
tion and the visual axes coincide from the fovea at V, through O, to / at 
the reading lens, from which they diverge toward the reading line. 
As the center of the lens lies on A—A, the lens at J constitutes a sphero- 
prism by decentration, the power of the prism element being dependent 
on the amount of the decentration and the dioptric power of the lens. 

Thus when the eye is fixing P, the fixation axis from P to 1 is com- 
puted to locate 1 at such distance from the center of the lens on A—A 
that a continuation of P—1 would meet A—A at X; but it is deviated 
by the prism power of the lens at 1 to pass through O, and the visual 
axis from V to 1 will, if continued, meet the reading line at VP, and 
the distance from P to VP is computed. This same explanation serves 
when the eye fixes F, when / lies at the opposite side of A—A and the 
position of VF is determined. It is now evident that the effect of the 
reading lens is such as to permit a normal fixation excursion from P to 
F with a lesser excursion of the visual axis from VP to VF. As the 
excursion of the eye is recorded on the graph by light reflected from 
the cornea above and uninfluenced by the reading lens, the multiplica- 
tion of the graphically recorded excursion by a factor greater than unity 
to convert it to normal, P to F, is obvious. 

In figure 3 ¢ the excursion of a hyperopic eye is shown when a plus 
reading lens is used. What has been said in relation to figure 3 b applies 
here as well, except that the deviation by the lens is in an opposite 
direction from that in figure 3b and the computation of the distance 
of 1 from A—A is such that the fixation axis P—1 would, if continued, 
meet A—A at X but is deviated by the prism power of the lens to pass 
through O. The position of VP is at the opposite side of P, as is VF 
with reference to F, and the effect of the reading lens is such that a 
greater excursion of the eye, VP to VF, is necessary to permit the 
normal fixation excursion from P to F, and the multiplication of the 
recorded excursion by a factor less than unity is clearly indicated. 

The tabulation and drawings serve to illustrate the effect of a lens 
on the excursion of the eye. This is pure mathematics and serves to 
explain the excursion of the eye as a man-made optical instrument. 

The use of half-shaped reading lenses and, when necessary, of com- 
putation thus makes possible the determination of the excursion of any 
one eye in its relation to others in terms of the normal excursion of each 
eye, irrespective of whether or not reading lenses were used, 

As a matter of interest, the factors pertaining to an abridged series 
of reading lena powers are given in the accompanying tabulation, The 
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first and third columns are the dioptric powers of a series of plus and 
minus reading lenses and at the right of each is the factor pertaining 
thereto. 

Plus Minus 

2.50 0.929 2.50 1,066 

5.09 0.853 5.00 1,131 

7.50 0.772 7.50 1.196 

10.00 0.687 10.00 1.261 

12.50 0.594 12.50 1.328 

15.00 0.495 15.00 1.393 


Four types of eyes were photographed: emmetropic, hyperopic, 
myopic and aphakic. 

Figure 4A and B shows photographs of the excursions of two 
emmetropic eyes while reading. Many ophthalmograms of this type 
were made. 

Figure 4 C and D illustrate the photographic films of the excursions 
of two hyperopic eyes while reading through + 11 and + 13 lenses, 
respectively. The excursions of the eyes of 7 hyperopic patients were 
photographed, and all show this characteristic. 

Figure 4E and F shows photographs of the excursions of two 


myopic eyes reading through a — 13 lens. The excursions of the eyes 
of several myopic subjects were photographed, with similar results, 
as shown. 


Figure 4G and H shows the photographs of the excursions of two 
aphakic eyes reading through a + 13 lens. Twelve ophthalmograms of 
patients with aphakic eyes were made, with similar characteristics, as 
shown. 

Since we were primarily interested in the excursion of the eyes 
in reading a line which is equal to the return excursion for reading the 
next line, this return excursion is used as being most cenvenient for 
measurements as illustrated. 

We did not consider any other of the various points in the photo- 
graphs, such as the time required for reading, the period for each 
fixation, the number of fixations or the number of regressions. 

It will be noted that the excursions of emmetropic and hyperopic 
eyes, as demonstrated by the reading graphs, average from 6.5 to 7 mm., 
while those of aphakic eyes under similar circumstances are increased 
even to 10.5 or 11 mm. The myopic eyes move approximately 5 to 
5.5 mm, 

Ordinarily, when a photograph is made of an existing condition it is 
considered as accurate unless some artefact enters into the process 








Fig. 4.—A and B, reading graphs of two emmetropic eyes; C and D, reading 
graphs of two hyperopic eyes while reading through -+- 11.00 and + 13.00 diopter 
lenses, respectively; E and F, reading graphs of two myopic eyes, while reading 
through — 13.00 diopter lenses in each case, and G and H, reading graphs of two 
aphakic eyes, each reading through a + 13.00 diopter lens. 
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of photographing. We have attempted to eliminate all possibilities of 
artefacts in this work; therefore, we feel that these reading graphs 
represent the actual situations. This eliminates the possibilities of 
erroneous personal observations, thus leaving the source of error only 
in their interpretation should there be an error committed. 

The primary stimulus for central fixation is either a purposeful 
desire or a protective reflex action. In order to accomplish the purpose, 
the fovea must be brought to a position where the image of the object 
on which fixation is desired is brought by the visual axis to a focus on 
the fovea. When the desire for central fixation has been accomplished, 
the subject tested senses a feeling of introspective satisfaction, of achieve- 
ment, irrespective of which combination or combinations of the afore- 
mentioned factors are present. Also, when this act has been completed 
the feeling of having accomplished the desire is of the same magnitude, 
irrespective of the physical status of the peripheral mechanism. 

Since the visual axis is purely an imaginary beam of light, no one 
is able to locate accurately the position of the visual axis and its rela- 
tion to the eyeball except with a specially constructed instrument and 
during stationary fixation. Therefore, any interpretation of reading 
graphs should be made with’ certain reservations in explaining the 
process of reading or seeing. 

Many difficulties were encountered in completing this work. It is 
easy to photograph the reflexes from an eye with standard lighting, but 
as soon as the new system of lights were brought into use from above 
the reading material, the upper eyelids would interfere with the reflec- 
tion. Not only that, but as soon as the patient consciously attempted 
to raise the eyelids, the eyeballs would advance, thereby blurring the 
light, which had previously been focused ori the ground glass. Also, it 
was no easy task to find persons with high hyperopia who were old 
enough to concentrate while we were focusing the light on the ground 
glass as well as to be able to maintain fusion while reading. 

Now that we recognize modificability in the mechanism of the eye, 
such as rotation with translation as well as the relation of positioning 
the eyeball for fixation, we should not attempt to formulate a theory 


according to any definite geometric diagram for monocular and binocular 
vision, 


With these variable features to deal with, it would be unreasonable 
to assume that the relation of associated movements of convergence and 
accommodation, of divergence and relaxation of accommodation, of rota- 
tion and translation or of the rotation of the eyeball to a definite angular 
degree to move the visual axis for fixation should be considered as 
definitely fixed. Thus the main function of the visual mechanism would 
seem to be an integration of these associated movements, which vary 
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among themselves according to the stimuli which exist at any particular 
time and influence the sensorimotor system of the whole visual process. 
The visual process is complex and is affected not only by the physical 
state of the peripheral optic mechanism but also by the central perceptual 
and conceptual mechanism concerned in fixation and reading, which 
‘may in turn affect the peripheral optic mechanism through the autonomic 
as well as the skeletal nervous system. The mechanisms concerned in 
purposeful reading are only relatively steady or fixed in the homeostatic 


‘sense. The degree of their stability depends on the relative degree of 


normality of all the diverse activities which are synthesized into the 
whole conscious visual process. 


CONCLUSIONS AND SUMMARY 


We assume that the image of the point observed falls on the fovea. 

The aphakic eye has removed the possibility of the lens and ciliary 
muscles influencing the position of the eye. 

In reading a line the aphakic eye has to compensate for the reading 
lens, thereby causing a greater excursion. 

The hyperopic eye, still maintaining its ciliary muscles and lens, is 
able to compensate for the reading lens so that the rectus muscles do not 
have to move the eye any further than an emmetropic eye. 

A myopic eye still is able to compensate for the reading lens, so that 
the rectus muscles do not have to move the eyes as far as an emmetropic 
eye, thereby conserving much nervous and muscular energy as compared 
with the aphakic eye. 

The autonomic nervous system not only controls the size of the pupil 
and the curvature of the lens but also plays a role in fixation. This role of 
the autonomic nervous system must be considered in a study of the 
causation and treatment of abnormalities of ocular functions. 

The visual mechanism is not to be considered as fixed in a mathe- 
matical sense; it is only relatively fixed, as are all other physiologic 
processes in the body. Like other physiologic processes which are only 
relatively fixed, the visual mechanism is adaptable within limits and 
accordingly adapts itself to the physiologic and psychologic needs or 
contingencies or stimuli that exist at any particular moment. The con- 
cept of homeostasis '* applies to visual processes as well as to other 
physiologic processes. The so-called laws pertaining to physiologic 
optics are only relatively true. 


Mr. Clile C. Allen aided in the construction of the supplementary portion 
of the instrument used for this study. 


12. Cannon, W. B.: The Wisdom of the Body, ed. 2, New York, W. W. 
Norton & Company, Inc., 1939. 





HYPERTROPHY OF THE THYMUS IN VERNAL 
CONJUNCTIVITIS 


GUSTAVO ALAMILLA, M.D. 
HABANA, CUBA 


SYMPTOMATOLOGY 


Literature relative to vernal conjunctivitis presents several points 
about this interesting disease which have greatly attracted my attention. 

It is common knowledge that the condition manifests itseif in chil- 
dren and is seldom found in persons over 20; that its periods of 
exacerbation begin in the spring; that it is characterized by photophobia, 
itching and slight catarrhal manifestations, and that it affects both the 
tarsal conjunctivas and the corneoscleral limbus. The tarsal conjunctiva 
begins to turn whitish, and in some cases floor tile-shaped or mosaic- 
shaped granulations are formed. In other cases the corneoscleral limbus 
becomes thicker, especially that part corresponding to the palpebral 
fissure. These clinical manifestations may appear either isolated or 
jointly; in the latter case the mixed form of vernal conjunctivitis is 
present. A great number of eosinophils are found in the scant secretion 
of the conjunctivas, and tests of the blood also show an increase in 
eosinophils. 

The alterations caused by the disease become acute in the summer, 
diminishing during cold weather. This does not occur in every case, 
and the periods of exacerbation are not so noticeable in tropical 
countries as in those in which the difference in temperature between 
seasons is greater. At any rate, the disease shows notable remissions, 
and in some instances patients are temporarily relieved of all annoyance. 
Naturally, if the patient is thoroughly examined it will be observed that 
even in the cold months the manifestations do not entirely vanish but 
that alterations continue, although subjective symptoms may disappear 
altogether. 

The exact causation of the disease is unknown. Lagrange and 
Delthil? in a monograph published in 1932 and Lagrange? in one pub- 
lished in 1935 stated that they considered vernal conjunctivitis to be 
an allergic disease of the pseudofollicular type. . They pointed out the 


From the Department of Ophthalmology, University of Habana. 
1. Lagrange, H., and Delthil, S.: Les conjonctivites de nature anaphylactique, 
Paris, Gaston Doin, 1932. 


2. Lagrange, H.: Le rdéle de Il’allergie dans certaines conjonctivites, Bull. 
Soc. d’opht. de Paris, April 1935, p. 231. 
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frequent association of this disease with endocrine disorders, alterations 
in the oculocardiac reflex and an imbalance of the vagosympathetic 
system and described certain startling results obtained with the adminis- 
tration of various endocrine preparations. 

Woods * in 1937 showed his inclination to accept the inclusion of 
vernal catarrh as an allergic disease and stated as one of the conclusions 
of his paper on allergy, conjunctivitis and iritis that the present evidence 
indicates that vernal catarrh is an allergic disturbance. 

Lehrfeld and Miller* in 1939 also reported that they favored the 
theory that the disease was of an allergic nature, but they stress the 
importance of the hereditary factor and suggested a relation to other 
atopic diseases. 

These conclusions and the exhaustive research on which they are 
based certainly offer a definite stand in this important matter, but they 
cannot be considered as final until the cause of the disease is ascertained. 

All that is positively known is that these manifestations succeed each 
other periodically and that they generally disappear when the patient 
reaches puberty, though in some instances they persist. 

As to the treatment, nothing has been found up to the present to 
modify this condition substantially, although its annoyances can be 
relieved with the classic treatment of protecting the eyes with smoked 
lenses and applying astringent medications and in cases of extreme 
involvement, with local therapy and radium treatment. 


ORIGIN OF AUTHOR’S INVESTIGATION 


About four months previous to the writing of this report, I examined 
a 6 year old boy, T. S., who had acute vernal conjunctivitis of the 
mixed type, intense itching and abundant granulations. He was given 
the classic treatment, and the child’s mother was warned of the periodicity 
of the condition, of which she was aware, as it was not the first time 
the boy had suffered from these symptoms. It was not until two months 
later that he returned to me with a foreign body in his cornea, and I 
was amazed to discover that both tarsal and sclerocorneal manifestations 
had disappeared, the boy appearing normal as far as his clinical aspect 
was concerned, free from any subjective sign, despite the fact that it 
was in the summer when, according to his mother, his condition always 
became worse. 

I asked the mother whether the boy had received any other treat- 
ment outside of the hospital, and on her negative reply I verified from 


3. Woods, A. C.: The Clinical Problem of Allergy in Relation to Con- 
junctivitis and Iritis, Arch. Ophth. 17:1 (Jan.) 1937. 

4. Lehrfeld, L., and Miller, J.: Additional Research on Vernal Conjunctivitis, 
Arch. Ophth. 21:639 (April) 1939. 
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the clinical record that he had received only a series of intense irradia- 
tions of the thymus because of a diagnosis of extreme hypertrophy of 
this gland. A new blood test was made. At the previous visit eosin- 
ophilia was demonstrated, the eosinophil count being 14 per cent; at 
the later visit, the count was 4 per cent, which is within average limits. 
I wish to call attention to the fact that it was verified that this boy did 
not suffer from intestinal parasitism, which might have caused an 
increase in the number of eosinophils. 

In an effort to find a cause for this unforeseen improvement, which 
surprised me greatly, I thought of a possible relation to the hypertrophy 
of the thymus, bearing in mind, in the first place, the fact that the patient 
showed considerable improvement after having received irradiation of 
the thymus but no other treatment; in the second place, the aforesaid 
well known fact that the symptoms of vernal conjunctivitis begin to 
decrease in pubescence, which is likewise the time at which the thymus 
undergoes a physiologic involution, and, in the third place, the facts 
that the association of this disease with endocrine disorders had been 
frequently found, as described by Lagrange and Delthil, and that 
numerous endocrine disorders were caused, in Pende’s® opinion, by 
hypertrophy of the thymus and receded when this gland was subject 
to therapy. I decided to ascertain, therefore, whether all other patients 
with vernal conjunctivitis whom I had under treatment also had plain 
hypertrophy of the thymus, and in the event that this proved true I 
intended to find out whether the symptoms of vernal conjunctivitis would 
recede on irradiation of the thymus in each case. 


VISUALIZATION OF THE THYMUS 


Until Dr. Agustin Castellanos and Dr. Raul Pereiras, a pediatrician 
and a radiologist, respectively, both of the staff of the Children’s 
Municipal Hospital of Habana, conceived a new technic for visualizing 
the thymus roentgenographically,® the diagnosis of hypertrophy of the 
thymus was made clinically, but no exact or reliable results were 
obtained therefrom. 

Since with the average roentgen technic the thymus can seldom be 
visualized and then only in cases of extreme hypertrophy, I wish to 
describe the specialized technic of Dr. Castellanos and Dr. Pereiras, 
which consists of a simplification of the technic of anterior pneumo- 


5. Pende, N.: Lezioni di patologia medica, Rome, Libraria Castellani, 1936. 
6. Castellanos, A., and Pereiras, R.: El neumo-mediastino anterior: Un 
metodo nuevo para el diagnéstico de las hipertrofias del timo en la infancia, 
Arch. Soc, estud. clin., Habana 32:97 (Oct.-Nov.) 1938; Superioridad del neumo 
mediastino en el diagnéstico de las formas atipicas de la hipertrofia del timo, Arch. 
de med. inf. 7:327 (July-Sept.) 1938. 
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mediastinum formerly described by Cordorelli. This technic is, in my 
judgment, the pathognomonic means of making a diagnosis roentgen- 
ographically of an abnormal thymus gland. 


Description of the Technic—The instruments used consist of a 4 cm. hypo- 
dermic needle, bent until an angle of approximately 120 degrees is reached, 
so as to deviate the point 3 or 4 cm. off its base; a 50 cc. syringe with a thick 
good quality piston; a strong rubber hose 10 or 15 cm. long, with an interior 
diameter narrow enough to fit the syringe securely on one end and the: needle 
on the other, and Péan tweezers. 

The patient is placed in a supine posture with the head well stretched back- 
ward. The operator places himself behind the head of the patient. After antisepsis 
of the skin, the sternal notch is marked with the forefinger, and the curved needle 
is thrust in the middle. While the needle advances it will be made to describe a 
complete semicircle, going beyond the upper edge of the notch, until it is noted that 
it has touched the manubrium. Even if blood does not spurt spontaneously from 
the needle, the latter should be connected to the syringe and aspirations made to 
ascertain whether it has struck a large or small blood vessel. Blood seldom 
comes out, but in the event this should happen the needle should be pulled out 
and the operation performed again. 

If it is found that no blood comes out, one end of the rubber hose is attached 
to the needle, the syringe is filled with air and adapted to the other end of the 
hose, and the air is slowly injected. Every time the syringe is emptied, the 
rubber hose is plugged with the Péan tweezers and the syringe recharged until 
the necessary amount of air is injected, which is controlled by fluoroscopic 
examination, 

According to the authors, the amount of air to be injected varies from 40 to 
150 ce, for children; as for adults, larger amounts can be safely injected, In 
a few cases as much as 500 cc, has been injected. 

Often it happens that when a certain amount of air has been introduced, the 
patient feels a sensation of retrosternal pain, which is never intense. In such 
an event, the insufflation is discontinued for a few minutes or is maintained at a 
lower pressure. The time for reabsorbing the gas varies, but generally it has 
completely vanished after the third day. 

With the anteroposterior posture, when the gaseous insufflation has been 
correct, a light shadow can be seen in the roentgenogram, 0.5 to 1 cm. thick, 
which encompasses the cardiac shadow and is even lighter around the vascular 
bundle. Almost every time the mediastinal pleura is made evident by the gas 
it is seen as a mcre or less undetermined zone, limiting on the outside the shadow 
of the injected gas. In order that this transparent zone may be shown more 
clearly, it is often necessary to tip the patient slightly in order to give the 
zone line a little slant. 

The lateral posture generally gives a better view than the anteroposterior 
in cases in which the thymus is normal. A highly transparent zone is noted 
from the sternal notch to the diaphragm, its area, or rather its depth, depending 
greatly on the amount of air injected. No part of the pericardial sac.or of the 
vascular bundle should join the back side of the sternum, and likewise no conduit 
or band of any sort whatever should exist between the mediastinal structures and 
the sternal zone. 

When the thymus is normal, it is difficult to locate on account of its small 
size. Generally it is necessary to seek, under fluoroscopic: control, the location 
wherein it is visualized, and many times it is necessary to place the patient in a 
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slanted or semislanted posture, since with the anteroposterior and the antero- 
lateral position usually used it cannot be visualized. 
The thymus appears, viewed from the side, like an elongated narrow tongue, 
very flattened, high up and of high density and extremely small. 
Roentgenograms should be taken from both sides, anterior and lateral, since only 
then can both portions of the mediastinum be viewed and the mediastinal shadows 
correctly interpreted, and also in a vertical position and during the inspiratory act. 
Anterior pneumomediastinum has shown that many times the thymus is located 
behind the sternum, its two lobes forming columns or thick ropes longitudinally 
placed within the hili of the lungs. In this way the mediastinum appears of 
average width in roentgenograms taken by a normal procedure with the patient in 
an anteroposterior posture. This is the form Pereiras and Castellanos call 
“vascular” and is observed more frequently than is generally believed. 
Furthermore, pneumomediastinum has shown that there exist many pathologic 
thymuses which produce atypical and bizarre roentgen shadows, which before 
this method was known gave rise to erroneous diagnoses, such as tracheo- 
bronchial adenopathy, perihilar infiltrations or shadows of the thick vessels. 


PATHOLOGIC CHANGES IN THE THYMUS 


The dimensions of the thymus which can be considered as pathologic 
before puberty have been and still are the subject of much discussion. 

Pende, as well as Hammar, considered that the persistence of thymus 
tissues after the age of 15 can be regarded as pathologic. This opinion, 
therefore, confirms the thesis generally accepted that the thymus under- 
goes physiologic involution when the average person reaches puberty. It 
is now admitted that some symptoms may be due to an increase in the 
size of the gland, which results in mechanical compressions, while others 
are the result of changes in the structure of the gland. 

Anterior pneumomediastinum, by the method of Pereira and Castel- 
lanos, radiotherapy and the study of the clinical evolution of patients 
under observation have disclosed that a slightly hypertrophied thymus 
may cause the same intense, rebellious or grave symptoms as are pro- 
duced by a highly hypertrophied thymus. This seems to indicate that 
the substances produced by the thymus, regardless of its size, are capable 
of affecting other glands, the vagosympathetic system and other parts 
and systems of the organism. 

Only by an orderly and continued study of the greatest possible 
number of cases and roentgenograms in which the thymus appears 
visualized will it be possible to obtain positive answers to these impor- 
tant questions. To this end I have submitted a number of case reports 
with accompanying roentgenograms. 


FIRST RESULTS OF AUTHOR’S INVESTIGATION 


At the time I began my investigations there were 5 persons with 
vernal conjunctivitis in the ophthalmic service at the Calixto Garcia 
Hospital (University of Habana) and the dispensary of the Children’s 
Municipal Hospital. 
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The patients ranged from 6 to 22 years of age. 

After roentgenographic examination was made according to described 
technic, the children were all reported to show conspicuous hyper- 
trophy of the thymus and the patients already in the pubescense, 
persistence and hypertrophy of the thymus, as may be verified in roent- 
genograms presented here. 

As a measure of safety, I secured yoentgenograms of the thymus 
of a number of children of the same age who clinically did not. show 
symptoms of involvement of the thymus, and these proved that the size 
of the thymus of all these children was, in the respective ages, notably 
smaller than that of the children who showed symptoms of vernal 
conjunctivitis. 


SPECIFICATIONS FOR THE IRRADIATION OF THE THYMUS IN CASES 
OF VERNAL CONJUNCTIVITIS 


For patients actually in the pubescense or older, a dose of 30 
roentgens per minute should be applied to an area of the thymus 10 by 
15 em, in size at a distance of 50 em,, 200 kilovolts, 15 milliamperes and 
filters of 1 mm, aluminum and 1 mm, copper being used, ‘The 
total dose ahould be #OO roentgens, 200 being given each week, 

lor the treatment of patients who have not reached puberty, 40 
roentgens per minute should be applied to an area of the thymus 10 by 
15 cm, in size at a distance of 50 cm., 200 kilovolts, 15 milliamperes and 
filters of 1 mm, aluminum and 0.5 mm. copper being used, The total 
dose should be 400 roentgens at the rate of 100 roentgens weekly. 

These doses, which can be considered as intermediate, should be 
augmented in those cases in which roentgen examination shows a 
persistence of hypertrophy of the thymus after their application. 


REPORT OF CASES 


Case 1.—T. S., white, aged 6 years, was treated at the Children’s Municipal 
Hospital. His tarsal conjunctivas showed some floor-tile-shaped granulations and 
a prominent corneoscleral ring. His blood showed 14 per cent eosinophils. The 
use of smoked lenses, closed on the sides, and astringents was prescribed as a 
local treatment. Intense irradiation was given, as the boy presented signs of 
mediastinal compression. He was seen again two months after the first examina- 
tion. This time he had a foreign body in the cornea, which was removed, and the 
clinical signs and subjective symptoms of vernal conjunctivitis had disappeared, 
even though this was the period when his disease always became exacerbated. 


Case 2.—B. H., white, aged 6 years, was treated in the Children’s Municipal 
Hospital on May 25, 1939. Both conjunctivas showed thick floor-tile-shaped 
granulations and a prominent ring in the sclerocorneal limb, and there was slight 
photophobia and intense itching of the eyes. The blood test showed an eosinophil 
count of 15 per cent. Roentgen examination of the thymus was made, and 











Vig. | (case 1).—4, roentgenogram made after anterior pneumomediastinum, 
‘The cardiac shadow as well as hypertrophy of both thymic lobules, whose contours 
are well marked by air, is quite noticeable, 8, simple roentgenogram, The 
diagnosis made on the basis of this picture was mediastinal widening, probable 
ganglionic hypertrophy of the hili. C, lateral view made after anterior pneumo- 
mediastinum. The cardiac shadow as well as hypertrophy of both thymic lobules, 
whose contours are well marked by air, is quite noticeable. 











Fig. 2 (case 2).—A, anteroposterior roentgenogram showing the two thymic ig} 
lobules made visible by pneumomediastinum. B, lateral view. 
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great hypertrophy was detected. The child was subjected to treatment, with the 
doses prescribed for children. On examination a month after completion of the 
treatment, there was considerable decrease in the granulations in both conjunc- 
tivas, especially on the right side, where they had almost disappeared. According 
to the girl’s father, the itching and the sclerocorneal ring disappeared after the 
second application. 

Case 3.—M. P., white, aged 5 years, was examined on June 8, 1939, in the 
ophthalmic service of Calixto Garcia Hospital (University of Habana). A volumi- 
nous sclerocorneal ring was present, but there were no tarsal granulations. Accord- 
ing to the mother, this was the first time the child had suffered from this condition. 
Her blood test showed an eosinophil count of 11 per cent, but a test of the 
secretion could not be made due to the restless state of the child. Pneumo- 
mediastinum was carried out, and hypertrophy of the thymus was demonstrated. 











Fig. 3 (case 3).—Lateral view after pneumomediastinum showing great hyper- 
trophy of the thymus. 


The child was subjected to the treatment at the Cancer Institute with the dose 
prescribed for childrén. On examination before the end of the last application 
it was discovered: that the itching sensation had disappeared and that the sclero- 
corneal ring had decreased in volume, although it was still clearly visible. An 
eosinophilia count of 9 per cent was demonstrated on the second test. 


Case 4.—O. H., white, aged 16 years, was treated in the ophthalmic service of 
the Calixto Garcia Hospital on June 12,1939. Examination showed a pronounced 
thickening of the sclerocorneal limbus, with a whitish color. He stated that this 
was not the first year he had suffered from this condition, adding that he had 
had it since he was a small child and that this was one of the times it was more 
intense than usual. The palpebral conjunctivas were pale but did not show any 
granulations. There was intense itching but scanty secretion, which was mostly 
lacrimation. A test of the secretion showed a great amount of eosinophils, 
and a test of the blood gave an eosinophil count of 11 per cent. The patient 
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Fig. 4 (case 4).—Lateral view after pneumomediastinum showing a large 
thymic mass. 











Fig. 5 (case 5).—Lateral view after pneumomediastinum showing great hyper- 
trophy of the thymus. 
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was considered as an adult from the point of view of the thymus, and he received . 
treatment for one month with the doses prescribed for an adult. He was again 
examined on July 21. No traces of the disease were found in the sclerocorneal 
limbus, and there were no‘ subjective signs. He could not report for a new 
blood test as recommended because he had to leave town on short notice. 


Case 5.—L. G., a mulatto, aged 22, was seen in the ophthalmic service of the 
Calixto Garcia Hospital (University of Habana) on June 12, 1939. There were 
extensive granulations on the conjunctivas, a hard and thickened eyelid and traces of 
scars from two operations performed due to a diagnosis of trachoma. The patient 
stated that after each operation the granulations appeared with the same intensity. 
He presented a typical limbic ring, and a test of the secretion showed a great 
number of eosinophils. A test of the blood revealed an eosinophil count of 14 per 
cent. Roentgenograms showed extensive hypertrophy of the thymus, which could be 
clearly seen in the lateral plate. The patient was given the dose of radiation 
prescribed for adults. He was seen on July 24, that is, two days after finishing 
with his treatment, and examination showed that the limbic ring had vanished 
and that the granulations were smaller. The itching sensation had disappeared 
with the second irradiation, The eosinophil count in this case reached only 8 
per cent. 


COMMENT AND CONCLUSIONS 


Despite the fact that the number of treated patients is rather small 
and that the time elapsed after the treatment is too short to arrive at 
definite conclusions, the improvement of the vernal conjunctivitis of 
patients subjected to this treatment has been so remarkable and the 
results so uniformly favorable that I consider that I can offer the 
hypothesis that hypertrophy of the thymus in children and persistence 
with hypertrophy of the thymus in adolescents and adults is the cause, 
or at least one of the factors, in the production of vernal conjunctivitis. 

I will continue with my experiments until I have a sufficient number 
of patients to allow me to arrive at or to establish definite conclusions 
in favor of or against the hypothesis I have presented in this paper. 

The study I have made and am still making in connection with this 
possible etiologic factor of vernal conjunctivitis has opened up an 
unsuspected series of possibilities concerning the pathologic changes 
in the thymus. 

The presence of eosinophilic cells in the stroma of the thymus gland ; 
the existence of eosinophilia in many thymus syndromes ; their relations 
with certain manifestations, as, for example, eczema, and the frequency 
with which said symptoms are associated with fever, lead me to believe 
that changes in this gland are apt to influence or to produce an allergic 
state. 

In the light of this conception, it could be held that the pathologic 
thymus, whether greatly hypertrophied or not, is the cause of a special 
biologic state or a part of a morbid constitution, one of the expres- 
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sions of which would be the vernal conjunctivitis. Irradiation of the 
thymus or its subsequent atrophy would cause the disappearance of 
those organic conditions which cause the vernal conjunctivitis. 

I concur in the opinion that vernal conjunctivitis is of an allergic 
nature, but if, as I expect, the causation of the disease can be finally 
ascribed to a pathologic thymus, it will clearly point to the possibility 
that a pathologic thymus may be found a cause, or at least a determining 
factor, in other allergic diseases. In such a case a similar line of investi- 
gation as the one followed by me in the case of vernal conjunctivitis 
should be started. 

But these points, which are beyond the scope of this work—related 
to vernal conjunctivitis only—will be the subject of subsequent works, 
which I will make known once the results obtained justify it. 


DISCUSSION 


Dr. Mark ANDREW GILDEA: Have roentgenograms been taken to 
see if the thymus had decreased in size after treatment ? 


Dr. Gustavo ALAMILLA, Habana, Cuba: In answer to Dr. Gildea’s 
question, I have had some roentgenograms taken after treatment in 
other cases of allergic manifestations but not in cases of vernal conjunc- 
tivitis. My report is a preliminary one, and my intention in .presenting 
it is to give other colleagues the opportunity to find out if their observa- 
tions coincide with mine, 

Dr. MARK J. SCHOENBERG: May I ask how Dr. Alamilla explains 
(1) the cases of enlarged thymus without signs of vernal catarrh, (2) the 
exacerbation of symptoms in hot or moist weather and (3) the fact that 
infants, in whom the thymus is usually large, do not suffer from vernal 
catarrh ? 

Dr. Gustavo ALAMILLA, Habana, Cuba: ‘These patients may not 
have symptoms of vernal catarrh, but they frequently have other symp- 
toms of an allergic nature. As to the exacerbation during hot weather, 
this occurs only in animals. 


Dr. Davip WEXLER: Were there symptoms of respiratory diffi- 
culty due to tracheal compression in some of the cases of thymic 
enlargement ? 


Dr. Gustavo ALAMILLA, Habana, Cuba: Yes, there were not only 
respiratory symptoms but also symptoms due to endocrine disturbances, 
especially those associated with disturbances of the sexual glands. In the 
last case reported in my paper the patient presented not only vernal 
catarrh but also other endocrine changes. I have 1 case in which a 
diagnosis of asthma was made, but roentgen examination revealed hyper- 
trophy of the thymus. Roentgen treatment of the gland brought about 
cure. The patient did not present vernal catarrh. The only symptom 
was asthma. 

Dr. Murray Last: Are cases of status thymus lymphaticus included 
in this group—those cases in which there is enlargement of the thymus 
and hypoplasia of the heart and blood vessels? 
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Dr. Gustavo ALAMILLA, Habana, Cuba: I have had no experience 
with the cases mentioned by Dr. Last. 

Dr. Danie. M. Rotett: I want to ask whether in the cases 
observed there were any other outstanding allergic manifestations except 
those already described and pertaining to vernal conjunctivitis, 

Dr. Gustavo ALAMILLA, Habana, Cuba; There were other allergic 
symptoms besides vernal conjunctivitis, and for this reason I have not 
limited my study to cases of vernal catarrh. I am continuing my research 
and am studying cases of allergic manifestations. 





EFFECTS OF SULFANILAMIDE AND SULFAPYRIDIN« 
ON THE KOCH-WEEKS BACILLUS 
(HAEMOPHILUS INFLUENZAE) 


JACK S, GUYTON, M.D. 
BALTIMORE 


The Koch-Weeks bacillus (Haemophilus influenzae) ' is one of the. 
most frequent causes of conjunctivitis. It is commonly regarded as a 
more or less benign organism, producing a self-limited contagious 
inflammation of the conjunctiva. However, it not infrequently produces 
corneal ulceration, severe purulent conjunctivitis or a persistent muco- 
purulent conjunctivitis. This organism is therefore of sufficient impor- 
tance to justify an investigation of its susceptibility to sulfanilamide and 
sulfapyridine. 


SUMMARY OF PREVIOUS LITERATURE 


Long and Bliss ? in 1937 found that sulfanilamide in a concentration 
of 10 mg. per hundred cubic centimeters inhibited the growth of 
the influenza bacillus in vitro. The organisms were grown in blood 
broth cultures, the inhibition of growth being determined by gross com- 
parison with control cultures.* The strain of organism used was thought 
to be an encapsulated “mucoid” type a. 


From the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital 
and University. 

1. Various strains of the Koch-Weeks bacillus and the Pfeiffer influenza 
bacillus possess identical cultural, morphologic and serologic characteristics. The 
identity of these organisms was established by German investigators in the early 
1920’s (Knorr, M.: Das Koch-Weekssche Bacterium und der Pfeiffersche Influ- 
enzabacillus, Ergebn. d. Hyg., Bakt., Immunitatsforsch. u. exper. Therap. 6:350, 
1924. Knorr, M., and Gehlen, W.: Untersuchungen iiber einen Erreger der 
agyptischen Augentziindung [Koch-Weekssches Bakterium] und seine Beziehungen 
zum Pfeifferschen Influenzabacillus; V. Das Wachtsum der hamophilen Keime in 
pflanzlichen Nahrmitteln, Centralbl. f. Bakt. 95:295, 1925. Fincterwalder, C.: 
Untersuchungen iiber Koch-Weekssche Bazillen, Arch. f. Hyg. 100:5, 1928. 
Schmelzer, H., and Eckstein, E.: Ueber Koch-Weeks-Bacillen-Conjunctivitis, Arch. 
f. Ophth. 132:20, 1934) and is generally recognized by English-speaking bac- 
teriologists; however, this identity appears to have been overlooked in both the 
English and the American ophthalmic literature. 

2. Long, P. H., and Bliss, E. Z.: Para-Amino-Benzene-Sulfonamide and Its 
Derivatives: Experimental and Clinical Observations on Their Use in the Treat- 
ment of Beta~-Hemolytic Streptococcic Infection, J. A. M. A. 108:32 (Jan. 2) 1937. 

3. Long, P. H.: Personal communication to the author. 

4. Pittman, M.: Type Specificity in Hemophilus Influenzae, J. Exper. Med. 
53:488, 1931. Chandler, C. A.; Fothergill, L. D., and Dingle, J. H.: The 
Pattern of Dissociaticn in Hemophilus Influenzae, J. Bact. 37:415, 1939. 
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Povitsky,® using a strain of H. influenzae isolated from a patient 
with meningitis, investigated the protective effects of azosulfamide 
(neoprontosil; disodium 4-sulfamidophenyl-2’-azo-7’-acetylamino-1’- 
hydroxynaphthalene 3’,6’-disulfonate) and of anti-influenza serum on 
mice inoculated intraperitoneally. He found that no significant effect 
was exerted by either the neoprontosil alone or the serum alone. How- 
ever, the mortality of the mice was lowered from 100 per cent among 
the controls to from 13 to 33 per cent among the test animals when. both 
azosulfamide (neoprontosil) and serum were administered initially and 
were given again the same day and the next day. The type of serum 
used was not stated. The inoculum used for each mouse was two loops 
of a standardized culture, not suspended in mucin. This amount 
proved fatal to 100 per cent of the controls, but half this amount caused 
the death of only about 60 per cent of untreated mice. 

Pittman ® recently reported a case of purulent conjunctivitis, mas- 
toiditis and pneumonia in which a nonencapsulated “smooth” strain of 
H. influenzae was the causative agent. The patient promptly recovered 
after the oral administration of sulfapyridine. Pittman found that the 
mucin virulence for mice of the organism recovered from this patient 
was excessively high, the minimal lethal dose being approximately 500 
organisms. However, when sulfapyridine was introduced into the 
stomachs of mice one-half hour before intraperitoneal inoculations of 
100 minimal lethal doses of this organism, a number of mice survived. 
The percentage of survival varied directly with the dose of sulfapyridine, 
being 70 to 100 per cent for the groups treated with the maximum dose 
(8 mg.). Only an initial dose of sulfapyridine was required for lasting 
protection. (A peculiar feature of infections in mice due to H. influenzae 
is the fact that all deaths occur during the first three days after inocula- 
tion, most of them during the first twenty-four hours, and that all mice 
surviving as long as three days recover completely. ) 

A number of patients with influenzal meningitis have been treated 
with sulfanilamide compounds. Recovery in isolated cases has been 
reported by Jones’ after sulfanilamide therapy, by Folsom and Ger- 
chow * after treatment with sulfanilamide and azosulfamide (neopron- 
tosil) and by Teggart® after treatment with soluseptasine (disodium 
p-(y-phenylpropylamino) -benzenesulfonamide-a-y-disulfonate). Young 


5. Povitsky, O. R.: Immune Serum and Prontosil: Combined Treatment for 
Protection of the Mouse Against Fatal Dose of Hemophilus Influenza Meningitis; 
Preliminary Report, New York State J. Med. 37:1748, 1937. 

6. Pittman, M.: Protection of Mice Against Hemophilus Influenzae Non- 
Type-Specific with Sulfapyridine, Pub. Health Rep. 54:1769, 1939. 

7. Jones, H. W. E.: H. Influenzae Meningitis, Brit. M. J. 2:797, 1937. 

8. Cited by Bigler, J. A., and Haralambie, J. Q.: Sulfanilamide and Related 
Compounds: A Review of the Literature, Am. J. Dis. Child. §57:1110 (May) 1939. 

9. Teggart, B.: Influenzal Meningitis Treated with Soluseptasine and Lumbar 
Puncture: Recovery, Brit. M. J. 1:1365, 1938. 
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and Moore *® reported the recovery of a patient treated with sulfanil- 
amide and Fothergill’s anti-influenza serum. Hamilton and Neff * 
reported a case in which the patient improved greatly during a five day 
course of treatment with sulfapyridine, had a relapse two days after 
stopping the administration of the drug, and recovered completely 
during a further fifteen day course of treatment with the drug. Neal** 
reported the recovery of only 2 of 18 patients treated with sulfanil- 
amide, azosulfamide (neoprontosil) and anti-influenza serum. Five cases 
of this disease in which treatment with sulfanilamide was unsuccessful 
were reported in a symposium on sulfanilamide.’* Taylor ** treated a 
patient unsuccessfully with sulfanilamide, azosulfamide (neoprontosil) 
and immune serum. Appelbaum’s * patient, treated with sulfanilamide, 
also died. Barnett and Hartmann *® recorded 2 cases in which sulfa- 
pyridine therapy had no appreciable effect on the course of the disease. 

The reports cited afford little evidence that sulfanilamide compounds 
exert a favorable influence on the course of influenzal meningitis. If 
one discards the reports of isolated recoveries as possible chance 
occurrences, the percentage of recovery of those patients -receiving 
sulfanilamide compounds has been what would be expected without 
chemotherapy. However, the small number of patients treated and the 
widely varying doses used prevent any negative conclusions being 
drawn, and the possibilities of effective treatment with sulfapyridine or 


with sulfapyridine plus anti-influenza serum remain to be proved. 
More favorable evidence of the beneficial effects of sulfanilamide on 

infections due to H. influenzae is afforded by Albright and his 

co-workers,’® who reported 2 cases of nephrocalcinosis caused by per- 


10. Young, R. H., and Moore, C.: Influenzal Meningitis: Report of a Case 
Treated with Anti-Influenzal Serum and Sulfanilamide, Arch. Pediat. §5:282, 1938. 

11. Hamilton, T. R., and Neff, F. C.: Influenzal Meningitis with Bacteremia 
Treated with Sulfapyridine: Recovery, J. A. M. A. 113:1123 (Sept. 16) 1939. 

12. Neal, J. B.: Treatment of Acute Infections of the Central Nervous System 
with Sulfanilamide, J. A. M. A. 111:1353 (Oct. 8) 1938. 

13. Basman, J., and Parley, A. M.: Report of Patients Treated with Sulf- 
anilamide at the St. Louis Children’s Hospital, J. Pediat. 11:212, 1937. Hageman, 
P. O.: Clinical Experience in the Use of Sulfanilamide at the New Haven 
Hospital, ibid. 11:195, 1937. McQuarrie, Q.: Report of Cases Treated with 
Sulfanilamide (Prontosil and Prontylin), ibid. 11:188, 1937. McIntosh, R.; 
Wilcox, D. A., and Wright, F. H.: Results of Sulfanilamide Treatment at the 
Babies’ Hospital, New York City, ibid. 11:167, 1937. 

14. Taylor, H. W.: Treatment of a Case of Influenzal Meningitis with Immune 
Serum and Sulfanilamide, Arch. Pediat. 55:131, 1938. 

15. Barnett, H. L.; Hartmann, A. F.; Perley, A. M., and Ruhoff, M. B.: The 
Treatment of Pneumococcic Infections in Infants and Children with Sulfapyridine, 
J. A. M. A, 112:518 (Feb. 11) 1939. 

16. Albright, F.; Dienes, L., and Sulkowitch, H. W.: Pyelonephritis with 
Nephrocalcinosis Caused by Haemophilus Influenzae and Alleviated by Sulfanil- 
amide: Report of Two Cases, J. A. M. A. 110:357 (Jan. 29) 1938. 
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sistent infections with H. influenzae. Administration of sulfanilamide 
resulted in prompt disappearance of the influenza bacillus from the urine 
and alleviation of symptoms in each patient. (A much higher concen- 
tration of sulfanilamide can be attained in the urine than in the blood 
of a patient.) There appears to be little doubt as to the therapeutic 
effect of sulfanilamide in both of these cases. 


EXPERIMENTAL WORK 


Experiments were undertaken to show the in vitro effects of various 
concentrations of sulfanilamide and sulfapyridine on the growth of H. 
influenzae. 


Materials and Methods—Strain KS was obtained from the conjunctival sac 
of the patient in case 3, reported in this paper. It is a nonencapsulated “smooth” 
strain, forming colonies on Fildes’ medium ’ indistinguishable from the cclonies 
of most respiratory strains. 

Strain KM was obtained from Dr. Margaret Pittman, of the National Institute 
of Health in Washington. It is an encapsulated “mucoid” type b strain. (The 
large majority of cases of influenzal meningitis are caused by a type b strain.) 
It showed no tendency to dissociate while it was being used, forming only large, 
iridescent colonies on Fildes’ medium. 

Beef heart infusion broth containing 1 per cent neopeptone and 5 per cent 
defibrinated rabbit blcod was employed as the culture medium. In order to produce 
an even culture, the strain being used was transpianted three separate times at 
twenty-four hour intervals before beginning each experiment. Serial dilutions 
of the last twenty-four hour culture were then made and an appropriate dilution 
selected for inoculation into tubes containing sulfanilamide or sulfapyridine. The 
number of bacterial units per cubic centimeter in the culture dilution selected for 
each experiment was determined by planting 0.5 cc. of various dilutions in blood 
agar pour plates and counting the resulting colonies. 

Sets of three tubes each, containing various concentrations of sulfanilamide and 
sulfapyridine in 5 cc. of blood broth, were then inoculated with 0.5 cc. of the 
culture dilution decided on for that experiment. Control tubes containing no 
sulfanilamide or sulfapyridine were similarly inoculated. These tubes were all 
incubated at 37 C. for from eighteen to twenty-three hours. Serial dilutions 
from each of these tubes were then made in plain broth. Various of these dilu- 
tions were planted in 0.5 cc. quantities in blood agar pour plates. The number 
of bacterial units per cubic centimeter in each of the tubes incubated was 
calculated from a count of the resulting colonies in the pour plates. 


Results.—The results of five experiments with regard to the effects 
of sulfanilamide and sulfapyridine on the growth of H. influenzae in 
blood broth are given in tables 1 and 2. Experiments A, B, C and D 
(table 1) portray effects of different concentrations of these drugs on 
the growth of strain KS. Experiments E and F (table 2) indicate 


17. Fildes, P.: A New Medium for the Growth of B. Influenzae, Brit. J. 
Exper. Path. 1:129, 1920. 





Paste 1,—Effects of Sulfanilamide and Sulfapyridine on the Growth of Strain KS 
(Smooth) H. Influensae in Blood Broth 





Inoculum and Drug Used and Growth 
Period of Concentration, (in Bacterial Average Logarithm * 
Incubation Set Tube Mg. per 100 Ce, Units per Cc.) of Growth of Each Set (x)t 


1 126,000,000 





A 
Inoculum, 5.5 
Period of in- 
cubation, 23 hr. 


119,000,000 
98,000,000 


8.0481 


ere 


30,400,000 
Sulfanilamide 1 84,000,000 
24,000,000 


7.4649 
3,200,000 


Sulfanilamide 3.2.... 1,800,000 
9,800,000 


6.5839 


Sulfapyridine 8.2..... 


B 

Inoculum, 98 
Period of in- 
cubation, 22 hr. 


Oontrol 


ere 8©7e Sore Soe 


170,000,000 


36,000,000 
Sulfanilamide 3.2 18,400,000 
24,000,000 


640,000 
Sulfanilamide 10..... 1,280,000 
1,090,000 


o* 
Sulfapyridine 3.2..... 


o* 
28,000 
0* 
Sulfapyridine 10 o* 
0* 


| 
| 
| 
) ie 


Cc 
Inoculum, 1,600 
Period of in- 

cubation, 18 hr. 


Control 5,900,000 
14,600,000 


7,400,000 
Sulfanilamide 10 14,000,000 


eSecre SCO Corse Cot Coe 


40,000 
Sulfanilamide 50 .... 11,000 
16,000 


3,500,000 
Sulfapyridine 10 3,600,000 
l 1,200,000 


I 180,000 
Sulfapyridine 50 49,000 
100,000 


dD 
Inoculum, 4,000 
Period of in- 
cubation, 28 hr. 


| 

J 

] 

t 

J 

) 

i 
80,000,000 } 
166,000,000 f 
J 

f 

} 

J 

) 

t 

J 


e7m Com Om Con CoD 


256,000,000 


f 176,000,000 
Sulfanilamide 1 152,000,000 
192,000,000 


72,000,000 
Sulfanilamide 3.2.... 59,000,000 
147,000,000 


30,400.000 
Sulfapyridine 1 82,000,000 
83,000,000 





Qa yn Ogn 


7.5022 


age 





* There was also no growth from the original tube after seventy-two hours of incubation. 

+ The average logarithm of growth of each set Is given to afford ready statistical com- 
parison. A difference in the average logarithms of 2 sets of over 0.6022 may be considered 
Statistically significant, !.e.: Relative counts of organisms are usually distributed somewhat 
like the normal curve. Relative values may be obtained by taking logarithms of the counts. 
On the assumption that the readings of each of the 28 sets portray the same relative error. 
one may estimate the common relative error of all seta by taking an appropriate average of 


the 23 standard deviations. Such an average is given by 8 = V 8 [Z (x — x)*] =0.2863, in whichx 
N 


refers to an Individual logarithm, x to the average of the 3 readings for that set, = to sum- 
mation over the 8 values of the set, 8 to summation over the 23 sets and N to the total 
number of degrees of freedom available for making the estimate (in this case 46 since each 
set contributes 2). The difference in average logarithms of 2 sets with the same inoculum 
may then be compared with the estimated standard deviation of the difference, S V % , or 0.2888, 
and judgment as to significance made by reference to the normal curve. To be judged 
significant, a difference may be required which would be exceeded on the basis of chance alone 
less than 5 per cent of the time (in this case a difference greater than 0.4582) or, more con- 
Servatively, less than 1 per cent of the time (a difference greater than 0.6022). 
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similar effects noted on the growth of strain KM. An inoculum of dif- 
ferent size was used in each experiment, the size of the inoculum as 
expressed in bacterial units being indicated in the tables. 


TABLE 2.—Effects of Sulfanilamide and Sulfapyridine on the Growth of Strain KM 


(Mucoid Type b) H. Influenzae in Blood Broth 








Inoculum and Drug Used and Growth 
Period of Concentration, (in Bacterial Average Logarithm ie 
Incubation Set Tube Mg. per 100 Ce. Units per Cc.) of Growth of Each Set (x)t 
E a rf 160,000,000 
Inoculum, 7.5 b akcacéctevests } 16,000,000 7.8335 
Period of in- e 142,000,000 
cubation, 23 hr. 
a o 
b Sulfanilamide 1...... o* 
c o* 
3 a ) f 0* 
b { Sulfanilamide 3.2.... | o* 
c oF 
4 a o* 
b } Sulfanilamide 10..... o* 
e o* 
5 a f o* 
b Sulfapyridine 1...... | o* 
c o* 
6 a f 0* 
b Sulfapyridine 8.2..... | o* 
c o* 
7 a o* 
b Sulfapyridine 10..... or 
c o 
F 1 a [ 304,000,000 } 
Inoculum, 470 b NINE, «on cscsaveens | 246,000,000 { 8.4596 
Period of in- e 320,000,000 
cubation, 23 hr. ‘ ssnatanne 
a A ,' 
b Sulfanilamide 1...... 226,000,000 |} 8.2827 
c 156,000,000 | 
3 a { 124,000,000 
b } Sulfanilamide 3.2.... { 62,000,000 | 7.9108 
c | 70,000,000 J 
4 a f 9,200,000 
b Sulfanilamide 10..... { 7,800,000 | 6.9430 
c | 9,400,000 J 
5 a 1,600,000 
b Sulfapyridine 1...... 1,400,000 } 6.1167 
c 1,000,000 | 
6 a 8,000 } 
b Sulfapyridine 3.2..... ] 9,000 } 8.6361 
¢c l 3,000 | 
7 a 8,000 
b Sulfapyridine 10..... 2,400 | 3.7661 
ec 27,600 } 





* See footnote under table 1. 
¢t See footnote under table 1. 


Analysis of Results —1. Both sulfanilamide and sulfapyridine exert 
a marked inhibitory effect on the growth of H. influenzae in blood broth. 
The quantitative effect noted varies in general directly with the concen- 
tration of the drug and inversely with the size of the inoculum (but 
not in a linear ratio). With small inoculums, both drugs may exert a 
bactericidal effect. 
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2. With inoculums of comparable size (experiments A and E), the 
growth of strain KM appears to have been inhibited more than that 
of strain KS. 

3. In concentrations of 1 to 10 mg. per hundred cubic centimeters, 
sulfapyridine exerted a significantly greater effect than the correspond- 
ing concentration of sulfanilamide. On comparison of set F4 with set 
F5, it is noted that a significantly greater effect was produced by 1 mg. 
per hundred cubic centimeters sulfapyridine than by 10 mg. per hundred 
cubic centimeters sulfanilamide. 


TABLE 3.—Results of Oral Administration of Sulfanilamide or Sulfapyridine to 
Patients with Ocular Infections Due to H. Influensae 








Average 
Blood 
Concen- 
tration, Days 
Case Age, Mg. per of 
No. Yr. Type of Infection Drug Used 100 Oe. Therapy Results \ 


1 27 #Acute purulent con- Sulfanilamide 9 8 Markedly improved, with 
junctivitis in right eye of negative cultures, within 
4 hours’ duration; pure .. 24 hr.; complete clinical cure 
culture of H. influenzae within 8 days 
from right eye and 
from throat 


Acute recurrent dacryo- Sulfanilamide 7 Discharge completely ceased 
cystitis; incision and within 2 days and swelling 
drainage on 4th day; disappeared within 3 days: 
pure culture of H. infiu- recurrence of dacryocystitis 
enzae from lacrimal 9 days after stopping admin- 
sac; inflammation worse istration of sulfanilamide, 
on 5th day; administra- with pure culture of H. infiu- 
tion of sulfanflamide enzae Sateaned from con- 
then started cng sac; inflammation 
began to subside 1 day after 
starting administration of 
sulfanilamide again; un- 
eventful dacryocystectomy 
performed 2 days later 


Severe hypopyon ulcer Sulfapyridine 7 Marked improvement within 

in right eye of 6 days’ 48 hr.; staphylococci and 

duration; H. influenzae, diphtheroids only could be 

Staph. albus and diph- grown after 2 days; progres- 

theroids grown from’ sive healing of ulcer, com- 

right eye plete within 18 days: final 
vision in left eye 20/70 





4. With a large inoculum, sulfanilamide in a concentration of 50 
mg. per hundred cubic centimeters produced a greater effect than did 
sulfapyridine in a concentration of 50 mg. per hundred cubic centi- 
meters (sets C3 and C5). These concentrations were used in only 1 
instance. (Differences greater than that observed arise as a result of 
chance alone only three times per thousand.) It is also notable that 
in one instance sulfapyridine in a concentration of 10 mg. per hundred 
cubic centimeters had no greater effect than the same drug in a con- 
centration of 3.2 mg. (sets F6 and F7). These observations may 
indicate that the relative effectiveness of increasing the concentration 
of the drug is not as great for sulfapyridine as it is for sulfanilamide. 
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REPORT OF CASES 


During the past six months.3 patients admitted to the Johns Hopkins 
Hospital have had ocular infections due to H. influenzae which were 
considered sufficiently severe to justify the oral administration of sulf- 
anilamide or sulfapyridine. A summary of these cases is given in table 
3. The response of each of these patients’ to chemotherapy appeared 
to be more rapid than could be accounted for on the basis of chance. 


TasLe 4.—Effects of Local Therapy with an Ointment Containing Sulfanilamide 
on Ocular Infections Due to H. Influensae 








Instilla- Instilla- 
tions of tions of 
Case Age, Type of Initial Sulfanilamide Control 
No. Yr. Infection Oulture Ointment* Ointmentt Results 
4 29 Moderate Right eye: To left eye None Uleer slowly but pro- 
hypopyon Staph. albus = every hour for gressively healed 
ulcer of left and diphthe- 8 days; then during 12 days’ time; 
eye of 12days’ roids; lefteye: instillations cultures at first 
duration; H. influenzae, reduced to showed light 
right eye not Staph. albus every 4 hours growth of same 
inflamed and diph- for 8 days organisms found 
theroids initially but H. influ- 
enzae could not be 
: grown after 12th day 
5 40 Bilateral recur- Right eye: To right eye To the left Inflammation slowly 
rent conjunc- H.Influenzae, every hour eye every subsided in both eyes 
tivitis with Staph. albus while awake hour while but never completely 
superficial cor- and diphthe- for 19 days awake for disappeared during 
neal ulcera- roids; left eye: 19 days the period of treat- 
tion; duration H. influenzae, ment; repeated cul- 
of present Staph. albus and ture always grew the 
attack,2mo. diphtheroids same Organisms as 
the initial culture 
6 3  ~=Bilateral Righteye: H. To the right To the left Progressive clinical 
chronic influenzae and eyeevery hour eye every improvement of both 
mucopurulent Staph. albus; while awake hour while eyes during the period 
conjunctivitis left eye: H. for 14 days awake for of treatment; H. in- 
since birth influenzae and 19 days fluenzae and Staph. 
Staph. albus albus grown from 
both eyes after 2 days 
but cultures from botn 
eyes sterile thereafter 





* The ointment used in case 4 consisted of 5 per cent sulfanilamide in a castor oil-petro- 
latum base and that used in cases 6 and 6 consisted of 5 per cent sulfanilamide in a water- 
soluble tragacanth-glycerin base. 


+ The control ointment used in the last 2 cases was a tragacanth-glycerin base without 
sulfanilamide. 


Three patients with ocular infections due to H. influenzae less severe 
than those mentioned were treated with an ointment containing sulf- 
anilamide. This method of treatment does not appear to have been 
efficacious. A summary of these cases is given in table 4. The ocular 
inflammation progressively subsided in all of these patients, but in cases 
5 and 6 exactly the same effect was noted in the eyes which received a 
control ointment as in the eyes which received the ointment containing 
sulfanilamide. 
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SUMMARY 


The previous literature on this subject is briefly reviewed. These 
reports indicate that sulfanilamide exerts an inhibitory effect on the 
in vitro growth of H. influenzae and that both sulfanilamide and 
sulfapyridine may at times have a beneficial in vivo action against cer- 
tain types of infection due to this organism. 

In vitro experiments with regard to the effects of these two drugs 
on the growth of two strains of H. influenza in blood broth cultures 
indicate : 

(a) Both drugs may produce an inhibitory or a bactericidal effect. 

(b) The growth of the encapsulated “mucoid” type b strain used 
appears to have been inhibited more than the growth of the nonen- 
capsulated “smooth” strain. 

(c) Sulfapyridine in concentrations used therapeutically (1 to 10 
mg. per hundred cubic centimeters) exerts a much greater effect than 
does sulfanilamide in these concentrations. 


(d) Conversely, in concentrations of 50 mg. per hundred cubic 
centimeters sulfanilamide appears to be more effective than sulfapyridine. 
The oral administration of sulfanilamide to 2 patients and of 
sulfapyridine to 1 patient with ocular infections due to H. influenzae 


produced significant therapeutic effects. 

The local treatment of 3 patients with ocular infections due to H. 
influenzae with an ointment containing 5 per cent sulfanilamide pro- 
duced no significant beneficial effects. 
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GYRATE ATROPHY OF THE RETINA AND 
CHOROID FOLLOWING RETINITIS 
PIGMENTOSA 


REPORT OF TWO CASES 


WILLIAM THORNWALL DAVIS, M.D. 
AND 
ERNEST SHEPPARD, M.D. 
WASHINGTON, D. C. 


Gyrate atrophy of the retina and choroid was first described by 
Cutler and Fuchs.? Nettleship* has exhaustively studied retinitis 
pigmentosa and allied conditions with particular reference to con- 
sanguinity and heredity. Because the symptomatology is similar, he 
included in his extensive study retinitis pigmentosa sine pigmento, 
retinitis punctata albescens (Mooren and Gayet), gyrate atrophy of the 
retina and the choroid (Fuchs), congenital stationary night blindness 
without changes and choroideremia. Other associated deficiencies which 
he found were deafness; deaf-mutism; various grades of mental defi- 
ciency, including idiocy and insanity ; epilepsy, and progressive paralysis, 
apparently spinal but not thoroughly analyzed. Also observed were 
polydactylism, coloboma of the iris, remnants of the hyaloid artery, con- 
genital cataract and posterior cortical cataract without other changes, 
conical cornea, a peculiar condition of the skin, heterochromia of the 
iris and color blindness. 

Bedell * recently presented a thorough review of the literature of 
choroideremia, in which he stated: “. . . no two cases are alike in 
regard to the distribution of pigment, the size and shape of the retained 
choroid about the macula or the modifications in the retinal and choroidal 


From the Department of Ophthalmology of the George Washington University 
School of Medicine. 

1, Cutler, C. W.: Drei ungewodhnliche Fille von Retino-choroidal Degeneration, 
Arch, f, Augenh, 80:117, 1894-1895, 

2. Fuchs, E.: Ueber swei der Retinitis pigmentosa verwandte Krankheiten 
(Retinitis punctata albescens und Atrophia gyrata choroidew et retinae), Arch, f. 
Augenh, 32:11, 1896; Textbook of Ophthalmology, translated by A, Duane, ed. 8, 
Philadelphia, J. B. Lippincott Company, 1924, p. 747; Textbook of Ophthalmology, 
translated by E. V. L. Brown, ed, 10, Philadelphia, J. B. Lippincott Company, 1933, 
pp. 321 and 376-378. 

3. Nettleship, E.: On Retinitis Pigmentosa and Allied Diseases, Roy. London 
Ophth. Hosp. Rep. 17:1, 151 and 333, 1907-1908. 

4. Bedell, A. J.: Choroideremia, Arch. Ophth. 17:444 (March) 1937. 
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circulation. Many cases are similar but none are identical.” In the 
discussion of the differential diagnosis, he said: “. . . gyrate atrophy 
of the choroid . . . is so distinctive that it should rarely, if ever, 
be confused with choroideremia, for the destroyed areas are so definitely 
peripheral that there is no early circumpapillary atrophy and no char- 
acteristic macular design.” 

The first case of choroideremia, presented by Mauthner,® was classi- 
fied by Leber as a case of retinitis pigmentosa associated with extreme 
atrophy of the choroid. Alexander® reported a case of congenital 
absence of the choroid with retinitis pigmentosa. He stated that gyrate 
atrophy of the retina “differs from retinitis pigmentosa only in the excess 
of choroidal atrophy.” McGuire’ reported an atypical case of gyrate 
atrophy of the retina and choroid in which night blindness, consanguinity 
and changes in the retinal vessels were lacking. Holloway ® in discussing 
this paper stated that “The borderlines between some of these conditions 
are none too well defined” and further that “since Fuchs’ observations 
nearly all of the recorders have accepted his views as to the onset of the 
condition ; that is, that the atrophy is primarily choroidal and proceeded 
from the finer ramifications of the small choroidal vessels.” 

Hartshorne ® reported a case of “bilateral choroidal atrophy with 
pigment migration to the inner layers of the retinae without contraction 
of the fields and without night blindness in a seven-year-old female 
child. The condition was probably due to some biliary toxemia asso- 
ciated with one or more severe attacks of liver malfunction, followed 
by prolonged jaundice.” 

When this case was reported before the New York Academy 
of Medicine, Hartshorne *® stated: “This case confirms Dr. Verhoeff’s 
statement that changes in the choroid do not produce retinitis pig- 
mentosa.” The question of constitutional conditions acting as exciting 
conditions to evoke changes leading to retinitis pigmentosa was raised 
by Nettleship.* 

Lyle "* reported the occurrence of gyrate atrophy of the choroid and 
retina in a boy aged 12, The mother had night blindness and color blind- 


5. Mauthner: Ein Fall von Choroideremia, Ber, d. naturw.emed, Ver, in 
Innabruck 21191, 1871; cited by Bedell.¢ 

6. Alexander, FE, W.: Congenital Absence of the Choroid with Retinitis Pig- 
mentosa and Report of a Case, Ophthalmology 61343, 1910, 

7. MeGuire, H, H.: Gyrate Atrophy of the Choroid and the Retina (Fuchs), 
Arch, Ophth, 8:372 (Sept.) 1932, 

8. Holloway, T. H., in discussion on McGuire," 

9. Hartshorne, I.: A Case of Choroidal Atrophy Without Night Blindness, 
Am. J. Ophth. 17:945, 1934, 

10. Hartshorne, I.: Choroidal Atrophy Without Night Blindness, Arch, Ophth. 
12:288 (Aug.) 1934. 

11, Lyle, D. J.: “Moon Eye”: Gyrate Atrophy of the Choroid and Retina, 
Am. J. Ophth. 18:1165, 1932. 
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ness, with normal acuity, fundi and fields. A sister of the boy also had 
gyrate atrophy. In a more recent paper’? he reported choroideremia 
in one cousin and gyrate atrophy in another cousin of consanguineous 
parents. 

Mann,** referring to retinitis pigmentosa, stated: “In some of the 
affected pedigrees both gyrate atrophy, choroideremia and retinitis 
punctata albescens appear, showing that these are probably atypical 
forms of the same condition.” Still referring to retinitis pigmentosa, 
she further stated: “We thus see that the condition can be produced by 
a variety of genetic disturbances, some of which appear to involve asso- 
ciated genes, others to be pure single mutations. Another point of 
genetic interest is the fact of the occurrence of atypical fundus changes 
(gyrate atrophy, choroideremia, macular degeneration, choroidal scle- 
rosis, colloid bodies, etc.) in certain members of the affected stock.” 
Speaking of choroideremia, she stated: “Mention has already been made 
of the association of choroideremia (absence of the choroid so that a 
part or the whole of the fundus presents a bright glistening white surface 
instead of the usual red) with retinitis pigmentosa and gyrate atrophy. 
It remains to consider the very rare sporadic cases of absence of the 
choroid. These are probably different from the foregoing, which are 
due to secondary atrophy. The sporadic ones are possibly purely devel- 
opmental, the choriocapillaris having failed to form, not having dis- 
appeared secondarily.” 

Usher ** regarded choroideremia and gyrate atrophy of the retina as 
different stages of the same disease. 


REPORT OF CASES 


Cast 1.—M. H., a white farmer aged 19, was first examined in 1923, at which 
time his complaints were poor vision and night blindness, which had been present 
as long as he could remember, 

His parents were cousins, A paternal great uncle went entirely blind, Two 
brothers have similar symptoms, One was not examined because he waa stubborn 
and would not come for the examination, This suggests a mental condition, Thie 
third brother is referred to in case 2, Two other brothers and three sisters are 
apparently normal, 

The results of the external examination were normal, The visual acuity was 
20/200 in each eye with a —- 6,00 sph,  —- 1,00 cyl, ax. 180 for the right eye and 
a ~~8.00 sph, © —- 1.00 cyl, ax, 180 for the left eye, and the patient could 
read Jaeger’s test type 10, There were no evidences of lenticular changes. A 
diagnosis of retinitis pigmentosa was made. 


12. Lyle, D. J.: Arrests in Embryologic Development as Factors in Vision: 
Brief Review of Embryology of the Eye with Associated Anomalies of Arrested 
Development, Arch. Ophth. 21:1937 (June) 1939. 

13. Mann, I.: Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937, pp. 190, 192 and 196. 

14. Usher, C. H.: A Few Hereditary Diseases of the Eye, Arch. Ophth. 
14:171 (July) 1935. 





Pig, |b (ense 1). Lett tindus showing the disk surrounded by a ring of normal 


retin, & late giount of atrophy and diminution in size and number of the 


choroidal vessels 











3 Seer 
on ae 
a = = - ste ee eet WERT Oe 
- — —_— : - Penal a got! hue. & oa Ge 





DAVIS-SHEPPARD—ATROPHY OF RETINA AND CHOROID 1255 


In 1929 with homatropine cycloplegia the visual acuity was 20/100 in the 
right eye with a —5.00 sph. = —2.00 cyl., ax. 180 and 20/70-1 in the left eye 
with a — 5.50 sph. — —3.50 cyl., ax. 180. At this time the notation was made 
of large areas of choroidal atrophy in each eye. 

In 1934 he was seen at the clinic of the Episcopal Eye, Ear and Throat Hos- 
pital; there was a mature cataract in the right eye. In the left eye there was a 
posterior cortical cataract similar to that seen in association with retinitis pig- 
mentosa. The visual acuity in the right eye was reduced to perception of light 
with poor projection of light. The corrected visual acuity in the left eye was 
20/70, and a note was made by one of the resident staff of “tremendous patches 
of myopic choroiditis.” The chief of the clinic diagnosed the condition as retinitis 
pigmentosa. On Oct. 30, 1934 the right lens was extracted in its capsule. 

In 1936 the visual acuity was 20/70 —1 (very slowly) in the right eye with 
a +6.00 sph. = +4.00 cyl., ax. 120 and 20/100 in the left eye with a —6.00 
sph. — —4.00 cyl., ax. 170. The patient was able to read Jaeger’s test type 7 
with the right eye with a + 9.00 sphere and cylinder and Jaeger’s test type 6 with 


B 


Fig. 2.—A, right fundus of the patient in case 1 in 1937, showing the patch of 
normal retina on the temporal side of the blurred disk, the extensive atrophy 
on the nasal side and a projecting edge of the island of normal retina on the nasal 
side. The absence of choroidal vessels and the diminution in size and number 
of the retinal vessels are shown. B shows the left fundus of the patient in case 2. 


the left eye with a — 3.00 sphere and cylinder. According to the notes made at 
this time, the following changes were observed: In the right eye there were 
many large floating opacities in the vitreous. The disk was not clearly outlined 
and was surrounded by white atrophic areas, except on the nasal side, where 
there was only partial absorption. There were three islands of normal retina, one 
on the nasal side, one on the temporal side and one above the disk. In the 
periphery the atrophy was complete except in the upper temporal quadrant, where 
there were a few scattered spots of pigment. In the upper temporal region 
there was little retinal and choroidal tissue remaining, and it looked similar to 
an extensive inactive choroiditis. The left eye was similar but difficult to see 
because of the posterior cortical changes in the lens, similar to those seen in 
retinitis pigmentosa. 
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The last, examination in May 1939 showed essentially no change in the con- 
dition. The patient was able to distinguish a 1 mm. red and a 1 mm. blue test 
object but was unable to distinguish a 12 mm. green test object at 33 cm. The 
field in the right eye was reduced to almost the fixation point; that of the left 
eye was concentrically contracted to 8 degrees. 

Physical examination showed that there was a mixed deafness with little involve- 
ment of the nerve, as evidenced by the nearly normal bone conduction. There 
was fixation of the stapes. The Wassermann reaction of the blood was repeatedly 
negative, as reported by different laboratories. The Wassermann reaction of 
the spinal fluid was negative. The blood sugar content during fasting was within 
normal limits. 

The appearances of the fundi are shown in figures 1 and 2 A. 


CasE 2.—P. H., the brother of the patient in case 1, presented a picture so 
similar that a repetition of the findings would be superfluous (fig. 2 B). 

The fundi and visual acuity of the father (J. H.), the mother (M. H.) and 
one brother (K. H.) were normal. 


SUMMARY 


The literature on gyrate atrophy of the retina and choroid is reviewed. 
The condition is sufficiently rare that definite opinions as to the etiology, 
prognosis and treatment are not possible. Symptomatically, the condition 
resembles retinitis pigmentosa and choroideremia. The occurrence of 
gyrate atrophy in one cousin and choroideremia in another is significant 
(Lyle’s case), as is the coexistence of absence of the choroid with 
retinitis pigmentosa (Alexander’s case). 

The cases of two siblings of consanguineous parents are reported in 
which a diagnosis of retinitis pigmentosa was made; six years later 
atrophic changes were noted, and eleven years later a diagnosis of gyrate 
atrophy of the retina and choroid was made. The characteristic features 
are reduced visual acuity, night blindness, contracted fields, progressive 
atrophy of the retina and choroid and complicating cataract. The cases 
lend strong support to the possible association of retinitis pigmentosa 
and gyrate atrophy. 

The appearance of the fundi suggests the possible development of 
complete atrophy of the retina and choroid, so that the appearance of 
choroideremia may eventually ensue. If this should occur, it would 
confirm Bedell’s statement that choroideremia “must not be considered 
as a congenital condition but as a dissolution of that membrane.” 





RETINITIS PIGMENTOSA 


ETIOLOGIC AND CLINICAL IMPLICATIONS BASED ON 
TWENTY-ONE CASES 


ROBERT C. MOEHLIG, M.D. 
AND 
RALPH H. PINO, M.D. 
DETROIT 


Twenty-one cases of retinitis pigmentosa in which the familial his- 
tory and certain physical characteristics were studied form the basis 
of this report. Because of the well known effect of the pituitary gland 
(pars intermedia) on the pigmentary system, it was felt that some 
clinical characteristics might be present which would link this gland 
with retinitis pigmentosa. Furthermore, owing to certain clinical find- 
ings, the embryologic development of the hypothalamic-pituitary and 
optic systems was thought to be of importance as giving a clue to the 
causation of this disease. 

Involvement of the pituitary gland and the diencephalon in an 
etiologic role has been thought of by several investigators (Mamola and 
Bellina,? Schupfer,? Viallefont * and others). 

The essential features pertinent to the discussion are given in the 
accompanying table. 

The ages of the patients ranged from 8 to 51 years, the average age 
being 32.2 years. 

There were 11 males (52.4 per cent) and 10 females (47.6 per cent). 

One hundred per cent had a high arched palate. 

Twenty (95 per cent) had dark hair (19 had brown and 1 had black 
hair) and only 1 (5 per cent) had light (blond) hair. The patient 
with light hair was a boy aged 8, and his hair was getting darker. 

Three patients (14 per cent) were offspring of .consanguineous 
parents. 


From the Department of Medicine and the Department of Ophthalmology, 
Harper Hospital and Wayne University. 

1, Mamola, P., and Bellina, G.: Nuove vedute sulla patogenesi e sulla terapia 
della retinite pigmentosa, Rassegna ital. d’ottal. 4:699-724 (Nov.-Dec.) 1935. 

2. Schupfer, F.: Sulla retinite pigmentosa con particolare riguardo alla sua 
patogenesi, Boll. d’ocul. 15:189-262 (Feb.) 1936. 


3. Viallefont, H.: Sur les rapports de l’hypophyse et de la rétine 4 propos de 
certaines rétinites pigmentaires, Ann. d’ocul. 173:33-42 (Jan.) 1936. 
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The heights of the males ranged from 51 to 76% inches (129.54 to 
194.31 cm.), with an average of 70% inches (178.3 cm.), the average 
being lowered 24% inches (5.58 cm.) by the height of the 8 year old boy. 
The heights of the female patients ranged from 60 to 66 inches (152.11 
to 167.64 cm.), with an average of 6414 inches (163.2 cm.). 

The familial heights showed a tendency to tallness, 17 of the 21 
patients (80 per cent) having one or more members in the immediate 
family who were 71 inches (180.34 cm.) or more in height. 

Fifteen patients (71 per cent) gave a familial history of migraine, 
and 11 patients (52 per cent) themselves had migraine. 

Eighteen patients (85.7 per cent) had goiters of the adenomatous 
type. Three (14 per cent) had toxic adenomatous goiters which required 
thyroidectomy. 

Nine patients (42 per cent) gave a familial history of ocular dis- 
turbances, and 5 (23.8 per cent), a familial history of retinitis pig- 
mentosa. Five (23.8 per cent) had some member of the family, but 
not of the immediate family, who was totally blind. 

Four patients (19 per cent) had marked hirsutism of the body (all 
brunettes). 


DATA TO SUPPORT THE RELATION OF RETINITIS PIGMENTOSA 
TO PITUITARY DYSFUNCTION 


The diagnosis of retinitis pigmentosa (except in referred cases) 
was made by the one of us who specializes in ophthalmology (R. H. P.), 
and the general check-up was made by the one interested in endocrin- 
ology (R. C. M.).* Tubular vision was present in several of the 
patients. 

There was nothing significant in the ages; the youngest patient was 
a boy aged 8, whose sister, aged 17, also suffered from the same con- 
dition. 

The percentage of male and female patients with retinitis pigmentosa 
was about equal. Males are as a rule more often affected than females, 
but in this series such was not the case. 

What seems significant is the fact that all, or 100 per cent of the 
patients, had a high arched palate. 

This common factor ‘may be exceedingly useful in determining the 
etiologic factor. The embryologic development of the hard palate is 
responsible for the high arching of the palate. Furthermore, it is gen- 
erally accepted that the pituitary gland develops from the ectoderm in 


4. Drs. Parker Heath, Don Campbell, Duncan Campbell, Malcolm Campbell, 
W. S. Summers and Hermon Sanderson gave permission for us to include data on 
patients referred to one of us (R. C. M.). 
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the roof of the mouth. Thus this gland would be involved in the abnor- 
mal development of the latter structure. Data to be presented suggest 
this to be the case. 


Tilney,® in a splendid review of the glands of the brain, stated: 


The origin of the hypophysis, from the lowest vertebrates to man, is constant 
in its fundamental constituents and mode of development. The organ arises from 
two specialized sources of ectoderm, the somatic ectoderm in or about the region 
of the mouth and the neural ectoderm in the floor of the third ventricle. Processes 
from these two ectodermal sources approach and meet each other to form the 
hypophysis. 


Proceeding further, it is noted that the diencephalon, which consists 
of the epithalamus, thalmus'and hypothalmus, and the eye have close 
embryologic developmental connections. Zondek,® speaking of the embry- 
ologic development, said: 


The lateral walls of the primary cerebral vesicles are protruded to form the 
optic vesicles. The optic stalks (future optic nerves) connect the optic vesicles 
from which the diencephalon subsequently develops. Embryologically the dien- 
cephalon is also connected with the pituitary body—whilst the anterior (glandular) 
pituitary lobe arises from a protrusion (Rathke’s pouch, pituitary pouch). This 
grows upwards towards the floor of the diencephalon from which at the same time 
a funnel-shaped excrescence develops which comes in touch with the apex of 
the pituitary pouch. The two coalesce to form the pituitary body. Between these 
two parts of the gland the pars intermedia is formed by the production of glandular 
tubuli from the dorsal surface of the pituitary cavity; this portion is well developed 
in animals but is only rudimentary in man. 


The nerve fiber connections between the pituitary gland and the 
hypothalamus have been ably reviewed by Fisher, Ingram and Ranson ‘ 
and more recently by Ingram *; the latter author gave a thorough and 
comprehensive review of the experimental data as they relate to the 
hypothalamus. Grinker,® speaking of the hypothalamus, said: 


Related directly to the hypophysis and indirectly to other glands of internal 
secretion, the hypothalamus, (1) regulates endocrine functions and their inter- 
relations; (2) regulates and integrates conservating autonomic functions; (3) is 


5. Tilney, F.: The Glands of the Brain with Especial Reference to the 
Pituitary Gland, A. Research Nerv. & Ment. Dis., Proc. (1936) 17:3-47, 1938. 

6. Zondek, H.: The Diseases of The Endocrine Glands, Baltimore, William 
Wood & Company, 1935. 

7. Fisher, C.; Ingram, W. R., and Ranson, S. W.: Diabetes Insipidus and 
the Neuro-Hormonal Control of Water Balance: A Contribution to the Structure 
and Function of the Hypotlalamico-Hypophyseal System, Ann Arbor, Mich., 
Edwards Brothers, Inc., 1938. 

8. Ingram, W. R.: The Hypothalamus: A Review of the Experimental Data, 
Psychosom. Med. 1:48-91 (Jan.) 1939. 

9. Grinker, R. R.: Hypothalamic Functions in Psychosomatic Interrelations, 
Psychosom. Med. 1:19-47 (Jan.) 1939. 
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concerned with teleologically defensive and protective reactions which we term 
emotional expressions and (4) influences the activity of the cerebral cortex in 
regulation of degree of wakefulness and excitation. 


The close embryologic and anatomic association between the pituitary 
gland, hypothalamus and eye also, suggests that there is a close physiologic 
connection between these structures. Riseases of the pituitary gland 
may produce ocular disturbances other than by direct local pressure 
effects, namely, by hormonal influences. Zondek * was of this opinion, 
for he said that retinitis pigmentosa, both the typical and the atypical 
form, together with disturbances in the pituitary-diencephalic region, 
is typical for the Laurence-Biedl syndrome. Sometimes it is true, he said, 
that retinitis pigmentosa may be the sole clinical evidence of diencephalic 
disturbance. Yet even in such cases thorough investigation may reveal 
some disturbances, e. g., in metabolism, which point to a disease of the 
pituitary-diencephalic system. In such cases the assumption will be justi- 
fied that degenerative processes have gradually spread over the whole 
region which extends from the sides and floor of the third ventricle 
through the optic nerves into the eyes, more especially the retinas. 

Certain facts help to establish a relation between the pituitary gland 
and the pigments of the eye. It has been known for some time that the 
posterior lobe of the pituitary gland (pars intermedia) contains a mel- 
anophoric stimulant (Allen,?° Spaeth,** Hogben and Winton*™ and 
others). 

Zondek ** reviewed the evidence pointing to the chromatophoric 
principle of the pars intermedia of the pituitary gland. All authors agree 
that this principle is produced in the intermediate lobe. The hormone 
leaves the gland by the path of the pituitary stalk and is demonstrable 
only in the walls of the third ventricle, where the vegetative centers are 
located, and nowhere else. Zondek and Krohn ** employed the erythro- 
phore reaction in a certain fish to demonstrate the presence of chromat- 


10. Allen, B. M.: Source of the Pigmentary Hormone in the Anterior Hypoph- 
ysis, Proc. Soc. Exper. Biol. & Med. 27:504, 1930. 

11. Spaeth, R. A.: Concerning a New Method for the Biological Standardiza- 
tion of Pituitary Extract and Other Drugs, J. Pharmacol. & Exper. Therap. 11: 
209-219 (April) 1918. 

12. Hogben, L. T., and Winton, F. R.: The Pigmentary Effector System: I. 
Reaction of Frog’s Melanophores to Pituitary Extract, Proc. Roy. Soc., London 
93:318-329, 1921-1922. 

13. Zondek, B.: Chromatophorotropic Principle of the Pars Intermedia of the 
Pituitary, in Glandular Physiology and Therapy, A Symposium, Chicago, American 
Medical Association, 1935, chap. 9. 

14, Zondek, B., and Krohn, H.: Hormon des Zwischenlappens der Hypophyse 
(Intermedin), Naturwissenschaften 8:134, 1932; Hormon des Zwischenlappens der 
Hypophyse (Interniedin) ; die Rotfarbung der Elritze als Testobject, Klin. Wchn- 
schr. 11:403 (March 5) 1932. 
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ophore-stimulating hormone. When a solution of posterior pituitary is 
injected into a certain minnow (Phoxinus laevis) a characteristic red 
colorization appears within a half an hour at the point of the attachment 
of the thoracic abdominal and anal fins. It has been shown to be “hor- 
mone specific.” These authors called the hormone “intermedin.” 


Van Dyke *° stated : 


Hypophysectomy in the normal frog tadpole results in a concentration of the 
inelanosomes, particularly in the melanophores of the epidermis, and a dispersion 
of the pigment granules in the xantholeucophores. Both of these changes are 
responsible for the silvery (albino) appearance of the hypophysectomized tadpoles. 
Smith found that hypophysectomy in the tadpole is followed by a reduction both in 
the amount of intracellular melanin and in the number of epidermal melanophores. 


Injection of solution of posterior pituitary or the transplantation of 
the pars intermedia (adult frogs) into normal or hypophysectomized 
tadpoles causes a marked dispersion of the melanosomes. According 
to Van Dyke: 


If frogs are kept in complete darkness for about 20 minutes, the melanosomes 
become concentrated and the hormone causing their dispersion is said almost to 
disappear. Melanosome dispersion has been caused by the following tissues or 
fluids or extracts of these: hypothalamus, cerebrospinal fluid (lumbar fluid is 
often reported not to have an effect) eye (and aqueous humor) blood, urine, and 
colostrum. 


The influence of the eye and aqueous humor extracts in producing 
a dispersion of melanosomes is of interest in regard to retinitis pigmen- 
tosa and pigmentary disturbances of the eye. It would indicate that 
secretion of the pars intermedia may be contained in the eye. 

In some amphibia light may directly affect the chromatophores ; the 
melanophores of the frog are altered chiefly because of optic stimuli. 
The removal of the eyes, but not spinal transection, abolishes the 
changes in the chromatophores, adapting animals to light or dark back- 
ground (Van Dyke). 

Jores ?* and Jores and Hotop ”’ stated that the instillation of melano- 
phore-stimulating hormone into the eye shortened the time required 
for adapting the eye to darkness. These investigators were of the opin- 
ion that the pituitary gland of animals with nocturnal habits contained 
a higher concentration of the hormone than that of animals with diurnal 


15. Van Dyke, H. B.: The Physiology and Pharmacology of the Pituitary 
Body, Chicago, University of Chicago Press, 1936. 

16. Jores, A.: Anderungen des Hormongehaltes der Hypophyse mit dem 
Wechsel von Licht und Dunkelheit, Klin. Wchnschr. 48:1713-1716 (Nov. 30) 
1935. 

17. Jores, A., and Hotop, H.: Vergliechende Untersuchungen iiber den Gehalt 
verschiedener Tierhypophysen an Méelanophoren und Erythrophorenhormon, 
Ztschr. f. vergl. Physiol. 20:699-701, 1934. 
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habits. Jores found that darkness produced an increase in the melano- 
phore-hormone content of the pituitary gland as well as in its blood- 
pressure raising and uterine-stimulating principles. Rodewald “ con- 
firmed these findings in the frog. Jores*’ made the following observa- 
tions: 


When an animal is brought into darkness, there is an immediate fall in the 
active melanophore hormone content of the pituitary. The content of the blood 
pressure-hormone in the posterior lobe is next to decrease followed within one-half 
to one hour by an increase of double the original amount. This transposition is 
affected via the eye. It has been known for some time that in the eyeless frog, 
the ability of adaptiveness to the ground or substratum [Untergrund] was dis- 
turbed. Von Greving found this to be due to a direct nervous connection between 
the eye and the pituitary. 


Rodewald ** reported that she could produce the characteristics of 
a light-adapted animal in a dark-adapted animal by electrical stimulation 
of the optic nerve. 

Jores ** concluded that light produces certain effects on the endocrine 
system, but that this is not the sole factor. He applied his studies of the 
daily periodic variations to biology. There is a certain periodicity to the 
daily mechanism of life, such as variations in temperature, metabolism, 
concentraton of urine and sleep. Periodic changes have been noted dur- 
ing the twenty-four hour cycle in plant life, where the opening and 
closing of certain plant leaves occur at different periods of the day. 

The pigment cells seem to be a derivative of the mesoderm. Ewing *° 
said : 

It follows that there must be a close parallel between the physiological forma- 
tion of pigments and that seen in pathological conditions such as melanosarcoma. 
Much evidence has been collected which points to the metabolic origin of pigment. 
The evidence accumulating in recent years from the comparative study of the 


physiology of the color function in the animal kingdom is a very formidable 
argument in favor of the specific mesoblastic nature of the chromatophores. 


Bloch ?° stated that in his opinion the chromatophores are of meso- 
dermal origin. 

Ribbert 74 was one of the original defenders of the view that con- 
nective tissue gives off pigment cells; he likewise believed that the 
nerve elements and melanotic pigment in general are derived from 
chromatophores and are therefore mesodermal in origin and that these 
cells stand in direct physiologic relation to pigment formation. 


18. Rodewald, W.: Die Wirkung des Lichtes auf die Hypophyse von Rana 
temporaria L., Ztschr. f. vergl. Physiol. 21:767-800, 1935. 

19. Ewing, J.: Neoplastic Diseases, Philadelphia, W. B. Saunders Company, 
1922. 

20. Bloch, B.: Personal communication to the authors. 

21. Ribbert, cited by Ewing.’® 
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The late Mr. Judd of Dr. Pino’s staff, after extensive dissections 
of the eyes of embryo chicks in all stages of development, stated his 
impressions as follows: 


; Even though the whole structure of the the retina seems to be of 
ectodermal origin, the pigment layer separates as readily from the adjacent retinal 
layer as any separate type of tissue might do in dissection, and that, as is casily 
demonstrated by the aid of very little light stimulation, the pigment layer meshes 
with the rod and cone layer. In all mechanical respects it appears as distinctly 
separate an organ from the retina as is the mesodermal choroid, This condition 
obtains in the embryological tissue of the chick and frog. Embryologists dealing 
with human material stress the fact that the pigment epithelium of the retina 
develops from the outer wall of the optic cup, showing lack of cytoplasmic con- 
tinuity with the retina until at least a very late stage of development. 


But if all pigment originates in the mesoderm as a result of meta- 
bolic processes, then one must conclude that the pigment migrates 
from the mesoderm and is brought to the ectodermal retina. 

The melanophore hormone of the pituitary gland probably has noth- 
ing to do with the production of pigment which follows inflammatory 
conditions of the eye. But, as previously noted, extracts of the eye and 
aqueous humor are capable of producing a dispersion of melanosomes, 
suggesting that this hormone may be present in the eye. Collin * 
described nerve fibers going to the pituitary gland from the supraoptic 
nucleus, central gray substance and tuber cinereum. He was of the 
opinion that the retinopituitary connections or photopituitary fibers 
related to pigmentary functions and to the thalamus anatomically explain 
the mechanism for the influence of light on the sexual process. Kylin ** 
described a path or duct from the third ventricle to the pituitary gland 
via the pituitary stalk. 

Bissonnette ** said that there is increasing evidence of the induction 
of physiologic and cytologic changes in the pituitary gland by nervous 
excitation and some evidence for such changes in response to modified 
exposures to light. He found at the crest of sexual activity vacuoles in 
both the basophils and the eosinophils of the anterior lobe like those in 
“castration” cells. The results suggested that one of these types of cell 
secretes a hormone controlling the interstitial cells of the testis and the 
other a hormone stimulating the germ cells. Others, however, using 
other animals, have found a seasonal cycle of the anterior lobe. 

In connection with the latter statement it is interesting to note the 
hibernation of animals. 


22. Collin, R.: Sur l’existence probable d’une voie réflexe courte opto-hypo- 
thalamo-pituitaire, Compt. rend. Soc. de biol. 118:1560-1562, 1935. 

23. Kylin, E.: Ductus hypophyseo-cerebralis. Beitrag zur Frage der Sekretion 
der Hypophyse, Klin. Wchnschr. 14:347 (March 9) 1935. 

24. Bissonnette, T. H.: The Influence of Light upon Pituitary Activity, A. 
Research Nerv. & Ment. Dis., Proc. (1936) 17:361-376, 1938. 
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Cushing and Goetsch*’ advanced the hypothesis of the seasonal 
nature of hibernation due to polyglandular inactivity as the etiologic 
factor, Recently Foster, Foster and Meyer,** in reviewing the influence 
of the endocrine glands on hibernation, concluded that their findings 
suggested inactivity of the pituitary gland as the primary factor respon- 
sible for the phenomena of hibernation. 


Zondek and Bier *’ said that animals can be brought out of their 
hibernating state by placing them in artificial light and heat. Pregnancy 
is at a standstill during the hibernating period of the bat but proceeds 
normally when the animal is placed in artificial light and heat. 


It is well established that during the hibernating state of animals 
the chromophobes are hyperplastic. This state is comparable to the col- 
loid, or resting, state of the thyroid gland associated with myxedema 
or hypothyroidism. It is the opinion of one of us (R. C. M.) that the 
ordinary type of Frdéhlich’s syndrome is due to hyperplasia of the 
chromophobes. In animals when normal hibernation ends because of 
cosmic or other influences, the hyperplasia of the chromophobes is 
replaced by hyperplasia of the chromophils, and the animal goes into 
estrus, with consequent metabolic and cellular activity. 


The cyclic variation of symptoms of ulcer suggests that the season 
of the year may influence the hypothalmic-hypophysial system. This 
would tend to bear out Cushing’s 7* neurogenic hypothesis of peptic ulcer 
as due to a disturbance in the interbrain area, since the rhythmic varia- 
tion of endocrine function is not unlikely. His clinical experience with 
tumors of the midbrain area associated with peptic ulcer is suggestive. 
Furthermore, the beneficial effect of sunshine in certain diseases makes 
it not unlikely that the mechanism operates via the hypothalamic-hypo- 
physial system. The influence of the pituitary gland on the skeletal sys- 
tem suggests that activation of this gland by sunshine may be the 
answer as to why this form of therapy benefits rickets and other allied 
disorders. 


It is not within our province to discuss the close association between 
sunshine, vitamins and the hormones, but a physiologic relation, espe- 
cially in conjunction with ocular pigmentary disturbances, such as 
xerophthalmia and retinitis pigmentosa, is obvious. 





25. Cushing, H., and Goetsch, H. E.: Concerning the Secretion of the Infundib- 
ular Lobe of the Pituitary Body and Its Presence in the Cerebrospinal Fluid, Am. 
J. Physiol. 27:60-86, 1910. 

26. Foster, M. A.; Foster, R. C., and Meyer, R. K.: Hibernation and the 
Endocrines, Endocrinology 24:603-613 (May) 1939. 

27. Zondek, H., and Bier, A.: Hypophyse und Schlaf, Klin. Wchnschr. 11: 
760-762 (April 30) 1932. 

28. Cushing, H.: Pituitary Body, Hypothalamus and Parasympathetic System, 
Springfield, Ill., Charles C. Thomas, Publisher, 1932. 
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‘The rhythmie eyele of pituitary cytologic changes has also been 
found by Zahl,"* who noted that the acidophila in frogs were in greatest 
number and with the most abundant granules and fuchsinophil droplets 
in spring and early summer, They were less numerous in late summer 
and increased gradually in autumn and winter, to discharge again in 
spring. 

Florentin and Stutinski*® found that when frogs were kept in a 
dark room the anterior lobe of the pituitary gland soon lost its chromo- 
phobes and that only a few basophils and many acidophils remained. The 
pituitary gland was in a state of arrested function and showed the effects 
of lack of photopituitary reflexes. 


Bissonnette,”* in his conclusions, stated: 


All of the above studies show effects of light and darkness, and even of specific 
wave-lengths of light on some animals, mediated by the eyes, optic nerves, and 
pituitary and accompanied by both cytological and physiological changes in the 
gland, and in pituitary activity. These types of changes vary in different species, 
often in correlation with changes induced by other factors in the environment. 

We require much further study of these photopituitary reactions in many more 
animals before we can arrive at any very broad generalizations. But we already 
know that in many cases the daily period of light, its intensity, and its wave-length 
control and modify pituitary activity. 


It is most reasonable to suppose, therefore, that girls in the tropics 
would menstruate and mature earlier than those in temperate and cold 
zones. 


If one grants that the pituitary gland is related to the formation of 
pigment, then the activity of the melanophore hormone of the Negro 
would, pari passu, be greater than that of the Caucasian. The Negro, 
ac one time, probably possessed a very active pituitary gland. Even 
today this seems to be true. Freeman,** for instance, studied the rela- 
tion of the weight of the whole pituitary gland of the male to weight, 
stature and race. He said that the weight of the pituitary gland is better 
correlated with body-weight than with stature and that the pituitary 
gland of the Negro is heavier than that of the Caucasian if the weights 
of the pituitary glands of persons of the same sex are compared. 


For some time one of us (R. C. M.) has stressed that the pituitary 
gland has a selective action on mesodermal tissues. If this is true, then 
the heavier pituitary gland of the Negro would by analogy produce 


29. Zahl, P. A.: Cytological Changes in Frog Pituitary Considered in Reference 
to Sexual Periodicity, Proc. Soc. Exper. Biol. & Med. 38:56-58, 1935. 

30. Florentin, P., and Stutinski, F.: Modifications cytologiques de la glande 
pituitaire des grenouilles maintenues a l’obscurité, Compt. rend. Soc. de biol. 122: 
674-675, 1936. | 

31. Freeman, W.: The Weight of the Endocrine Glands: Biometrical Studies 
in Psychiatry, Human Biol. 6:489-523 (Sept.) 1934. 
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certain peculiarities in the mesoderm of the Negro that would make 
this layer and its derivatives unique when compared with those in the 
white race. Details of this have been given elsewhere.** 

Originally the Negro possessed a well developed mesoderm, and 
the ectodermal structures, such as the nervous system, were in com- 
parison less developed. 

The mesoderm was necessary for the development of muscular 
strength, the skeletal system, immunity and procreative powers. The 
Negro race is phylogenetically a closer approach to primitive man than 
the white race. Of particular importance is the fact that a white person 
with acromegaly takes on the physical characteristics of the Negro. The 
white man reverts to the primitive type. Keith ** said: 


I came to the conclusion then, which prolonged observation has gone to confirm, 
that the cranial and facial features of primitive man and those of acromegalic men 
and women are of the same nature—only in primitive man they were produced by 
a normal or physiological action, whereas in the acromegalic they are the result 
of an abnormal or pathological action. 


Furthermore, he added: 


There still lurks in the body of modern man the machinery which fashioned 
the ample features of Rhodesian man and which can be awakened under conditions 
of disease. It is the same machinery which determines the more exaggerated 
degree of bestial strength seen in the face of the gorilla. 


Peculiarly enough, but readily understandable, is the fact that the 
hyperpituitary states, acromegaly and the pituitary basophilism of Cush- 
ing, are found almost exclusively in the brunette. Dark-complexioned 
females with hirsutism are more apt to have menstrual disturbances 
than the blond, and the latter are more apt to suffer from sunburn. 

As previously stated, the mesodermal layer of the Negro has certain 
peculiarities as compared to the white person. It will be noted that when 
disease attacks the Negrd, it most frequently does so in the mesoderm, 
whereas the ectoderm is relatively immune. 

We cannot go into any detailed or statistical study which proves 
this, but even a cursory examination will show that the incidence of dis- 
ease of mesodermal tissues is usually high for the Negro. 

It is a generally accepted fact that the Negro has a tendency to con- 
nective tissue overgrowth, illustrated by the frequency of keloids, 
neurofibromas and fibroid tumors of the uterus. Disturbances in the 
bones of the Negro are unusually common, such as rickets, osteo- 
malacia, gummas and yaws. 


—- 


32. Moehlig, R. C.: The Mesoderm of the Negro, Am. J. Phys. Anthropol. 22: 
297-314, 1937. 

33. Keith, A.: New Discoveries Relating to the Antiquity of Man, New York, 
W. W. Norton & Company, Inc., 1934. 
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The hematopoietic system shows singular characteristics. While 
pernicious anemia, the leukemias and thrombocytopenic purpura are all 
rare diseases in the Negro, sickle cell anemia is a disease limited almost 
exclusively to this race. Melanosarcoma is also a rare disease in the 
Negro. 

The foregoing diseases are but a few examples which show the 
differences in the mesoderm of the Negro and of the white races. 

It is of interest that posterior pituitary extract has a selective action 
on certain tissues, viz., smooth muscle of the uterus, intestines, kidneys 
and capillaries. These are all mesodermal derivatives. It would seem 
therefore that its effect on the melanophores would add strength to the 
argument that the mesoderm gives rise to the pigment cells. 

Fifteen patients, or 71 per cent, gave a familial history of migraine, 
and 11, or 52 per cent, themselves had migraine. 

The average height of the male patients was 72.8 inches, and 16, 
or 76 per cent of all the patients, had one or more members in the 
immediate family who were 72 inches or more in height. Bock and 
Risak ** reported a case of retinitis pigmentosa in a tall patient with a 
disturbance of the midbrain. Naturally tallness in the male patients with 
retinitis pigmentosa would point to the pituitary gland as the cause of 
the skeletal overgrowth. One of our patients (case 12) with tubular 
vision was 76.5 inches in height. His father and mother were first 
cousins. 

This tendency to tallness is greater than is found in an average 
sampling of the population. These figures correspond closely with a 
previous report one of us (R. C. M.) ** made on 100 patients with 
migraine. It was therein reported that 70 per cent of 51 female and 80 
per cent of 21 male patients with migraine had one or more members 
in the immediate family who were 72 inches or more in height. 

Furthermore, all of the patients with migraine had an enlarged 
thyroid gland. Due allowance was to be made, however, for the fact 
that these patients lived in a goiter belt. 

High cholesterol values (average 225 mg. per hundred cubic centi- 
meters of blood) were found in the migrainous patients, and Rémond 
and Rouzaud * also found this to be true. Concerning this, Riley * said: 

“One item has received more or less substantiation, that is, the uni- 
formly increased cholesterol content of the blood.” 


34. Bick, J., and Risak, E.: Retinitis pigmentosa und Hochwachs, Ztschr. f. 
Augenh, 84:48-58 (Aug.) 1934. 

35. Moehlig, R. C.: Migraine: A Study Based on One Hundred Cases, Endo- 
crinology 15:11-16 (Jan.-Feb.) 1931. 

36. Rémond, A., and Rouzaud, J.: L’azotémie et la cholestérinémie chez les 
migraineux, Rev. de méd., Paris 38:97-112 (Feb.) 1921. 

37. Riley, H. A.: Migraine, Bull. Neurol. Inst. New York 2:429 (Nov.) 1932. 
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Our findings of a high arched palate in all of our patients with 
retinitis pigmentosa and a high incidence of migraine and familial 
migraine is in harmony with the work of Riley, who noted malformation 
of the hard palate as well as congenital defects in the formation of the 
bones of the skeleton in migrainous patients. Balyeat ** also found that 
malformation of the hard palate has not been an uncommon finding. 

Ulrich,®® in her study of 500 cases of migraine, recorded the occur- 
rence of a general disharmony in bodily development: premature gray- 
ing of the hair, abnormal growth and distribution of hair, confluent eye- 
brows, convergent or divergent strabismus, asymmetric distribution of 
the pigment in the iris, myelinated nerve fibers in the retina, color 
blindness, irregular and abnormal development of the forehead, super- 
numerary nipples, small or undescended testicles, microcephaly with 
normal intelligence, cervical ribs and inequality of the breasts. One of 
our patients with migraine and retinitis pigmentosa showed malforma- 
tion of the skeleton and pigmentation on the arm and chest. Such mal- 
formations, and particularly the high arching of the palate, raise a 
question as to the causation. Are they the result of a developmental 
chromosomal defect? Does this arching of the palate indicate a distur- 
bance in the development of the pituitary gland, since the anterior lobe 
originates from the roof of the mouth? We are inclined to believe that 
this is the case and that secondary pituitary hormonal effects are added 
to the primary developmental defects. The work of Mortimer *° supports 
this view. He studied the influence of the pituitary gland and associated 
hormone factors in cranial growth. He investigated in particular the 
problem of the part played by the pituitary gland in cranial growth with 
a view to throwing light on the problem of human cranial dysplasia 
in its relation to pituitary dysfunction. 

He reported on 494 dysplastic craniums in human beings. Sixty per 
cent of the patients who showed evidence of disturbance in cranial 
form and structure, presumably during the growth period, suffered 
subsequently at some time or another from a dyspituitarism that was 
recognized physiologically. This fact was taken to support the view 
that cranial dysplasia is probably produced by dyspituitarism and not 
by an autochthonous peculiarity of certain tissues in response to a 
normal secretion from the anterior lobe of the pituitary gland. That 
the cranial deformity resulted in response to abnormal pituitary func- 
tion is reasonable, the presumption being that those persons in whom 


38. Balyeat, R. M.: Migraine, Philadelphia, J. B. Lippincott Company, 1933. 

39. Ulrich, M.: Beitrag zur Aetiologie und zur klinischen Stellung der Migrane, 
Monatschr. f. Psychiat. u. Neurol. 31:134-203, 1912. 

40. Mortimer, H.: The Influence of the Anterior Pituitary on Cranial Form 
and Structure and the Significance of Cranial Dysplasia in Clinical Diagnosis, A. 
Research Nerv. & Ment. Dis., Proc. (1936) 17:222-238, 1938, 
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dyspituitarism is physiologically recognizable today and in whom cranial 
dysplasia also exists suffered also from a dyspituitarism at the time 
when cranial form and structure are most susceptible to hormonal 
' growth influences. Mortimer went on to state that in cases in which a 
familial tendency to such deformity undoubtedly exists, a familial ten- 
dency to dyspituitarism may be suspected. The familial history as devel- 
oped in our paper bears this out. 

Several authors (Timme,** Deyl,*? Leopold-Levi,** Halloran,* 
Kast *® and others) have expressed the belief that swelling of the 
pituitary gland is the cause of migraine and accounts for the scotomas, 
scintillations and other visual disorders. Deyl ** carried out his investiga- 
tions on hundreds of cadavers in order to determine the actual anatomic 
relation between the possibilities of pressure of the pituitary gland on 
neighboring structures. He felt that the gland was capable of exerting 
pressure on the cavernous sinus and the structures contained within it. 
He thought that there was a transient increase in size of the gland during 
the migrainous attack. He also stated that tumors of the pituitary gland, 
such as found in association with acromegaly, often produce headaches 
of the migrainous type. 


In our opinion, actual engorgement, congestion or change in size 
of the pituitary gland is not necessary to explain migraine, but it would 
be better understood on the basis of a change of function with altera- 
tion in the amount of hormonal secretion delivered to the system. Par- 
ticularly does this seem true in the light of the newer developments, 
which show the close physiologic relations existing between the hypo- 
physial-hypothalamic and optic systems. 

The frequent incidence of goiter in the present series of patients 
with retinitis pigmentosa is of some significance. As already stated, this 
same high incidence of goiter was noted in a previous series of 100 
patients with migraine. 

Today many authors will ascribe the presence of the goiter to a pri- 
mary hyperfunction of the pituitary gland with overproduction of its 
thyrotropic hormone. Others again may interpret the condition as being 
primary in the thyroid with secondary changes in the pituitary gland. 


One can marshal as many facts to support the argument one way as . 


another, depending on on which horn of the dilemma one chooses to sit. 


41. Timme, W.: Discussion of Migraine, Brit. M. J. 2:771 (Oct. 30) 1926. 
42. Deyl, cited by Riley.37 
43. Leopold-Levi, cited by Riley.37 


44. Halloran, R. O.: Migraine: Pituitary Study, West Virginia M. J. 35: 
233-236 (May) 1939. 


45. Kast, L.: Headache from Viewpoint of Internist, Bull. New York Acad. 
Med. 1:149 (June) 1925. 
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Zaftke ** reported that night blindness or the impairment of the 
dark adaptation is a symptom of vitamin A deficiency. He examined 
21 patients with disturbances of the thyroid and found that in all typical 
cases of thyrotoxicosis the adaptation curve is pathologic and indicates 
night blindness. He expressed the belief that the night blindness which 
is observed in association with this disease is a result of the thyrogenic 
impairment of the liver, since severe thyrotoxicosis results in a damaged 
or impaired liver. The liver is an important storage organ for vitamin 
A. Wegelin ** concluded from his histologic experiments on the rat’s 
liver that there exists a definite antagonism between thyroxine and vita- 
min A in regard to glycogen content and in number of mitotic figures. 

The disappearance of fat in the kidneys brought about by the admin- 
istration of thyroxine is not counteracted by vitamin A. 

Wohl and Feldman ** studied patients with various endocrinopathies 
for vitamin A deficiency by means of the dark adaptation method. The 
group with disturbances of the thyroid gave the most consistent results, 
and the findings and other data reviewed in the paper suggest that the 
thyroid hormone is essential for conversion and storage of vitamin A. 

The foregoing studies make the presence of a goiter in the majority 
of our patients with retinitis pigmentosa of importance. Three of the 
21 had goiters of the toxic variety. 

Nine patients (42 per cent) gave a familial history of ocular dis- 
turbances, such as cataracts; 5 (23.8 per cent) gave a familial history 
of retinitis pigmentosa, and 5 (23.8 per cent) reported blindness in the 
family. 

Three patients (14 per cent) were offspring of consanguineous 
parents. ‘ 

These findings would indicate a familial constitutional weakness due 
apparently to transmission in the eye genes. 

The number of patients with hirsutism of the body, kyphosis of 
the spine and prognathic jaws is so few that in a small series such as 
this no real significance can be attached to these findings. Taken as a 
whole, however, one might hazard the opinion that a pituitary distur- 
bance was present, since these characteristics are presented by persons 
with acromegaly. 

Six patients (28 per cent) had areas of pigmentation on the body, 
but this number is also too small to be of any great significance, as a 


46. Zaffke, K. H.: Hemeralopie als Symptom bei Thyreotoxicosen und Leberer- 
krankungen, Deutsches Arch. f. klin. Med. 183:433-487, 1939. 

47. Wegelin, C.: On the Antagonism Between Thyroxine and Vitamin A, 
West. J. Surg. 47:147-154 (March) 1939. 

48. Wohl, M. G., and Feldman, J. B.: Vitamin A Deficiency in. Diseases of the 
Thyroid Gland: Its Detection by Dark Adaptation, Endocrinology 24:389-396 
(March) 1939. 
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sampling of the general population would probably approach this figure. 
It may, however, be an indication of a pigmentary metabolic disturbance 
associated with a retinal pigmentary disturbance. 

If one were to grant the hypothesis of a pituitary disturbance as an 
etiologic factor, then does it represent a hypofunction or a hyperfunction 
of the gland? At one stage of the condition an overactivity of the gland 
may be assumed. This is based on the following facts: Ninety-five 
per cent of the patients had dark hair; there was a tendency to tallness 
among the male patients, with a high percentage of tallness in the 
immediate family of all patients; a high percentage of the patients gave 
a history of familial migraine, and about half of the patients had 
migraine; a high percentage had adenomatous goiters, while a small 
percentage had hirsutism of the body, kyphosis of the spine, prognathic 
jaws and areas of pigmentation on the body. Taken individually, any 
one or a few of the characteristics enumerated would mean little, but 
collectively they indicate that the pituitary gland was or is hyperactive. 
Such an assumption would denote overactive pigmentary metabolism 
with freeing of pigment deposit from the retina or the formation of new 
pigment. 

If, on the other hand, it is assumed that the pituitary gland is under- 
active, then one can only postulate a failure of pigment fixation due to 
a lack of the chromatophorotropic hormone. It is our opinion that 
retinitis pigmentosa without pigment and retinitis albescens are probably 
due to a failure of the hormone of the posterior lobe (pars intermedia) 
of the pituitary gland. The lack of hormone would result in the failure 
of fixation of pigment in the retina. 

Be that as it may, the argument that the pituitary gland is involved 
in retinitis pigmentosa receives support from the data submitted. 


SUMMARY 


A summary of the 21 cases of retinitis pigmentosa is given. 

Because of the presence of a high arched palate in all the patients, 
stress is laid on the embryologic development of the palate, the pituitary 
gland, the diencephalon and the optic system. 

Data are submitted which support the theory that the pituitary func- 
tion is involved in retinitis pigmentosa. 

Of course, the actual proof of this opinion would require studies of 
this hormone in the blood of these patients, but as yet such studies are 
not on a practical basis. 
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TONIC DEVIATIONS OF EYES PRODUCED BY 
MOVEMENTS OF HEAD 


-WITH SPECIAL REFERENCE TO OTOLITH REFLEXES; 
CLINICAL OBSERVATIONS 


FRANK R. FORD, M.D. 
AND 
FRANK B. WALSH, M.D. 
BALTIMORE 


It has long been known that movements of the head produce 
compensatory deviations of the eyes designed to preserve the orienta- 
tion of the visual fields and to maintain visual fixation. Clinical and 
experimental investigations have revealed that these deviations depend 
on a complex series of reflexes, some of which are still imperfectly 
understood. It is with the analysis of these that this paper is concerned. 
Before these deviations are considered, however, it is necessary to 
orient the reader by a general discussion of ocular movements. 

The movements of the eyes are controlled by several neural mecha- 
nisms lying in the cerebral cortex and neuraxis. These mechanisms 
send impulses to the nuclei of the third, fourth and sixth nerves, 
which in turn innervate the extraocular muscles. In the terminology 
of Meyer, there is a simple segmental apparatus, the third, fourth 
and sixth nerves and their association tracts, on which certain supraseg- 
mental structures exert a controlling influence. The latter include the 
oculogyric areas in the frontal lobes, areas in the occipital lobes, the 
cervical segments of the spinal cord and the vestibular apparatus. 


VOLITIONAL MOVEMENTS OF THE EYES 


In the posterior part of the second frontal convolution on either 
side is a small histologically differentiated area, called number 8 by 
Brodmann, in which volitional movements of the eyes are represented. 
Projection fibers pass down through the internal capsule and into the 
brain stem, where they form direct or indirect connections with the 
nuclei of the third, fourth and sixth nerves. Lesions in these cortical 
areas or in their projection pathways cause paralysis of conjugate 
movements of the eyes. In such cases, the patient may be unable to 
rotate the eyes upward, downward, to the right or to the left. There is 


From the Neurological Clinic and the Wilmer Ophthalmological Institute of 
the Johns Hopkins Hospital and the Children’s Rehabilitation Institute. 
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no squint and no diplopia. Moreover, a muscle which fails to act when 
one movement is attempted may, nevertheless, contract normally in 
another movement. For example, in case of loss of lateral gaze to the 
right, the left internal rectus muscle will fail to contract when the 
patient tries to look to the right but may be activated properly during 
convergence. Here one is dealing with loss of certain movements and 
not with paralysis of muscles. The same statement applies to hemi- 
plegia and other palsies of cortical origin. 

In cases of hemiplegia one finds not only loss of volitional move- 
ments but exaggeration of various reflexes. The cortical influence is 
believed to be twofold, including not only excitation but inhibition of 
the segmental structures in the spinal cord. The loss of inhibition in 
cases of hemiplegia results in the uncovering of reflexes which are 
normally obscured by cortical control. In the same way, in cases of 
paralysis of volitional movements of the eyes several groups of reflexes 
become apparent. These reflexes are, of course, present in health but 
are so obscured by volitional control that they are not easy to demon- 
strate. Experimental and clinical investigations have shown that such 
reflexes arise in the retinas from visual stimuli, in the labyrinths from 
movements or changes in position of the head in space and in the 
muscles of the neck from changes in position of the head in reference 
to the body. Each group of reflexes will be discussed briefly. Bell’s 
phenomenon, which is probably not a reflex but an associated move- 
ment, will also be mentioned. 


OPTIC FIXATION REFLEXES ? 


The optic fixation reflexes are believed to be represented in the 
occipital cortex in areas adjacent to the area striata. The afferent 
pathway is the optic radiation, and the efferent fibers pass anteriorly 
through the occipital lobe medial to the optic radiation, through the 
internal capsule and into the brain stem, where they establish con- 
nections with the segmental oculomotor apparatus. Optic fixation 
reflexes are, of course, dependent on visual stimuli. Holmes? has 
pointed out that they are far more complex than simple segmental 
reflexes, for they require perception and imply interest and attention. 
It is stated that these reflexes do not develop until the third month 
of life. 


1. These reflexes are also termed the opticokinetic reflexes and the psycho- 
optical reflexes. 


2. Holmes, G.: The Cerebral Integration of Ocular Movements, Brit. M. J. 
2:107, 1938. 
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In cases in which volitional movements of the eyes are lost but 
the optic fixation reflexes are preserved, the following reactions may 
be elicited : 

1. If fixation is secured on a test object and the object is then 
moved slowly and at a uniform rate, the patient’s eyes remain directed 
toward the object and may be drawn into any position desired. This is 
termed a following movement. The same phenomenon is elicited by the 
revolving drum. 

2. If a linear series of letters or marks is placed before the patient, 
it is possible for the eyes to move from letter to letter along the line 
until a full range of movement is secured. This is usually impossible 
if the letters are not placed close together. 

3. If fixation is secured on a test object and the patient’s head is 
then rotated either actively or passively, the eyes will remain directed 
toward the object and in this manner may be carried into any positicn 
within the orbits desired. For example, if the eyes are fixed in the 
primary position on a test object and the head is then rotated about a 
vertical axis to the right, the eyes will be carried into the position of 
left lateral deviation by this maneuver. According to Holmes? and 
Bielschowsky,* when the movement of the head is performed slowly, 
this reaction is entirely due to optic fixation reflexes and is abolished 
if fixation is prevented. 

4. When volitional movements of the eyes are weak but not lost, 
the fixation reflex may become dominant and the patient may be forced 
to interrupt fixation by jerking the head or blinking the eyelids before 
it is possible to move the eyes. Thus, it seems that loss of volitional 
movements of the eyes is associated with inability to inhibit fixation 
reflexes. 

‘5. The loss of optic fixation reflexes alone results in disturbances of 
vision, for volitional movements are not entirely sufficient for normal 
fixation. The eyes seem to oscillate about the object of fixation and 
cannot be fastened on it for more than a moment. The symptoms are 
more severe when the test object is moving, when the head is in 
movement and when the test object is placed in the peripheral fields. 

6. If a test object such as a light is presented in the peripheral fields, 
the eyes will sometimes move toward it. This is termed an attraction 
movement. The relation of this movement to the foregoing reactions 
is not clear. Bielschowsky expressed the belief that it is merely a 
fully developed optic fixation reflex but admitted that there is room 
for difference of opinion about this interpretation. 


3. Bielschowsky, A.: Lectures on the Motor Anomalies of the Eyes: IIT. 
Paralysis of Conjugate Movements of the Eyes, Arch. Ophth. 18:569 (April) 1935. 








FORD-WALSH—TONIC DEVIATIONS OF EYES 1277 


LABYRINTHINE REFLEXES 


Labyrinthine reflexes must be divided into two groups: those which 
arise in the semicircular canals and those which spring from the otolith 
apparatus. 


Reflexes Arising in the Semicircular Canals—The semicircular 
canals are sensory organs lying within the petrous bone and connected 
by way of the eighth nerve with the vestibular nuclei. Magnus * and 
his followers have shown that these structures are stimulated physio- 
logically only by movements of the head in space or more properly 
by acceleration. Reflexes arising in the semicircular canals cause 
brief contractions of the skeletal muscles designed to maintain equi- 
librium during sudden movements and similar brief contractions of 
the extraocular muscles designed to maintain ocular fixation during 
movements of the head. 


In cases of paralysis of voluntary movements of the eyes in which 
the labyrinthine reflexes are preserved, the following reactions may 
be elicited : 


1. If the patient, seated in a Barany chair, is rotated ten times in 
twenty seconds, it will be found that during the rotation the eyes are 
deviated in a direction opposite to that of rotation; i. e., the eyes lag 
behind the head. At the end of rotation, the eyes deviate in the direction 
of rotation and maintain this position for a short time. There is no 
nystagmus in such cases. 


2. If the examiner takes the patient’s head in his hands and twists it 
suddenly with a quick jerk to one side, the eyes are deviated during 
the movement in an opposite direction, but at the end of the move- 
ment they deviate for a short time in the direction of the movement. 
The reaction is, of course, identical with that just described, but the 
stimulus is a milder one and more truly physiologic. 

3. Irrigation of one ear with cold water causes deviation of the 
eyes to the side of the irrigation. If the water is hot, the deviation 
is in the opposite directica. 

4. Loss of the semicircular canal reflexes ® in an otherwise normal 
subject results in loss of accurate fixation when the head is in move- 
ment. This was emphasized by Ford and Walsh® and confirmed by 


4. Magnus, R.: K6rperstellung, Berlin, Julius Springer, 1924. 


5. It is probable that loss of otolith ‘reflexes also plays an important role in 
the symptoms due to section of the vestibular nerves. 


6. Ford, F. R., and Walsh, F. B.: Clinical Observations upon the Importance 
of Vestibular Reflexes in Ocular Movements, Bull. Johns Hopkins Hosp. 58:80, 
1936, 
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Dandy‘ and Crowe® in a study of patients whose vestibular nerves 
had been sectioned. The test object seems to oscillate before the 
patient’s eyes whenever the head is in motion, but as soon as the 
head is immobilized the vision becomes clear, even if the test object 
is in movement. 


Reflexes Arising in the Otolith Apparatus.—The otolith apparatus 
includes the utriculus and the sacculus, which are sometimes termed 
collectively the static labyrinth. These structures are sensory organs 
the afferent fibers of which lie in the vestibular nerves and end in the 
vestibular nuclei in close proximity to those of the semicircular canals. 
Magnus and others have shown that the otolith organs are stimulated 
under physiologic conditions by changes of the position of the head 
in space. The stimulus is apparently the weight of the otoliths. 
Reflexes arising in these organs cause tonic, sustained contractions of 
skeletal muscles, which produce changes in posture. The altered posture 
is preserved as long as the new position of the head is maintained. 
As regards the eyes, the otolith reflexes produce tonic deviations and 
rotations of such a type as to compensate for the change in position 
of the head and to preserve as far as possible the normal orientation 
of the visual fields. McNally and Tait,? who have made important 
contributions in this field, stated that the sacculus has no demonstrable 
connection with postural reactions and that the aforementioned reflexes 
are all derived from the utriculus. Despite a number of investigations, 
the importance of the otolith reflexes in man is still uncertain. The 
following reactions, however, are described: 

1. When the head is placed in a position of flexion, the eyes 
show upward tonic deviation. When the head is held in extension, the 
eyes are deviated downward. 

2. When the head is placed in a position of inclination to either 
shoulder, the eyes are rotated on the visual axis in the opposite direction 
in such a way as to compensate for the altered position of the head and 
preserve their previous orientation. Fischer’s '® studies are the most 
recent of many. 


7. Dandy, W. E.: Méniére’s Disease: Symptoms, Objective Findings and 
Treatment in Forty-Two Cases, Arch. Otolaryng. 20:1 (July) 1934. 
8. Crowe, S.: Méniére’s Disease: Study Based upon Examinations Made 


Before and After Intracranial Division of the Vestibular Nerve, Medicine 17:1, 
1938. 


9. McNally, W. J., and Tait, J.: Some Features of the Action of the 
Utricular Maculae and of the Associated Action of the Semicircular Canals of the 
Frog, Phil. Tr. Roy. Soc., London 224:241, 1934. 

10. Fischer, M. H.: Messende Untersuchungen iiber die Gegenrollung der 
Augen und die Lokalisation der scheinbaren Vertikalen bei seitlicher Neigung des 
Kopfes, des Stammes und des GesamtkGrpers, Arch. f. Ophth. 118:633, 1927. 
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3. Changes of position of the head produced by rotation about a 
vertical axis produce no otolith reflexes, for the position of the head 
in the field of gravity is not altered. 


TONIC NECK REFLEXES 


Magnus * has shown that in experimental animals changes in the 
position of the head in relation to the body cause, among other 
postural reactions, tonic deviations and rotations of the eyes. These 
reactions are compensatory and of the same nature and direction as 
the otolith reflexes. They are produced by afferent impulses derived 
from the muscles of the neck and are abolished if the cervical nerve 
roots are sectioned. There is little evidence that such reflexes are 
important in man. Fischer?® has estimated that in normal subjects 
movements of the body with the head fixed in an upright position 
cause at most ocular deviations of not more than 2 or 3 degrees. Such 
reactions cannot play an important role, therefore, among the phe- 
nomena with which this paper deals. 


BELL'S PHENOMENON 


In cases in which conjugate upward movements of the eyes are 
lost as a result of a supranuclear lesion, it is well known that strong 
efforts to close the eyelids against resistance will result in the eyes 
being rolled up involuntarily. The same reaction is found in normal 
subjects and is always evident in cases of paralysis of the seventh 
nerve. This is called Bell’s phenomenon. It is evidently an associated 
movement constituting a part of the act of closing the eyelids. It is 
probable that the movement of the bulbs arises in cortical areas in 
which movements of the lid are represented and not in the oculogyric 
areas. It would seem, therefore, that this phenomenon has no sig- 
nificance as regards the state of the oculomotor system except that of 
indicating that the third nerves are intact. 


REPORT OF CASES 


As the title of this paper indicates, we are particularly concerned 
with the analysis of the deviations of the eyes produced by movements, 
or changes in positions, of the head. We shall present 2 cases in 
which these deviations were demonstrable. The first case illustrates 
only well known reactions which have been repeatedly described by 
Holmes, Bielschowsky and others. It is given merely for contrast with 
the second case, which is an unusual one and of considerable theoretic 
importance. 


Case 1.—Disseminated sclerosis associated with loss of voluntary lateral move- 
ments of the eyes in a man aged 25; deviations to right or left produced by 
movements of the head. 
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In A. M., a previously healthy man of 25 years, difficulty in gait. and dis- 
turbances of vision developed. Neurclogic examination revealed unsteady station 
and gait, ataxia of the cerebellar type in both arms and legs, scanning speech, loss 
of abdominal reflexes and bilateral extensor plantar responses. A diagnosis of dis- 
seminated sclerosis was made. The following reactions were elicited in the 
examination of the eyes: 

1. Vision was 20/15 in each eye, and the fields were of normal outline. The 
pupils reacted well to light and during accommodation, and the optic disks showed 
no pathologic changes. 


2. The movements of the eyes in the vertical plane were of full range. 


3. It was impossible for the patient to deviate his eyes to the left of the midline 
when they were kept open. By blinking his eyelids of jerking his head, however, 
he could carry his eyes through almost. a full range of movement to the left. It 
was found that the blinking or jerking of the head was designed to interrupt 
fixation, for when one or both eyes were closed the movement of the eyes to the left 
was greatly facilitated. When his eyes were in left lateral deviation, he would 
blink and the eyes would return to the primary position. 


4. It was possible for the patient to deviate his eyes about 10 degrees to 


the right with both eyes open, but if fixation was interrupted he could move them 
into the extreme lateral position. 


5. When the patient was instructed to fix a test object which was then moved 
slowly to one side or the other, the eyes would follow into the right or the left 
lateral position. 


6. When the eyes were fixed on a test object and the head was rotated slowly 


to the right or left, the eyes would remain fixed on the object despite the movement 
of the head, so they could be carried into the extreme lateral position within the 
orbits. This reaction was abolished when fixation was prevented. 


7. When the head was turned suddenly with a quick jerk by the examiner, 
the eyes could be carried to either side even when fixation was prevented, but this 
reaction was poorly sustained and the eyes flickered back to the primary position 
almost at once. 


8. Caloric irrigation of either ear produced full deviation of the eyes to either 
side, and rotation in a Barany chair produced the same result. 


Case 2.11—Congenital double athetosis associated with congenital paralysis of 
upward and downward movements of the eyes in a boy 13 years of age; elevation 
and depression of eyes in the orbits by active and passive movements of the head. 

L. S., a boy of 13 years, was examined on June 15, 1939. Neurologic examina- 
tion revealed the usual signs of double athetosis, which was known to be stationary 
and which had been noted early in childhood. It had never been possible for the 
child to make satisfactory progress in learning to read despite the fact that his 
intelligence seemed to be normal. His teachers stated that the difficulty seemed 
to lie in his inability to move his eyes properly. Examination of the eyes gave 
the following information : 

1. Vision and the visual fields were normal. The pupillary reactions were brisk. 
The optic fundi were normal. 

“2. Voluntary movements of the eyes to the right and left were normal. The 
patient could follow a moving object with his eyes to either side. 


11. This patient was examined at the Children’s Rehabilitation Institute of 
Baltimore, by the courtesy of Dr. Winthrop Phelps and Mr. B. M. Wapole. 
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3. Voluntary movements of the eyes downward below the horizontal were absent. 
When fixation was prevented by closing the eyes, there was still no downward 
movement. A 

4. Voluntary movement of the eyes upward was difficult and limited to less than 
10 degrees. 


5. Convergence was entirely absent. 


6. It was impossible for the patient to follow a test object moving slowly in 
the vertical plane. This test was made repeatedly. The revolving drum failed 
to produce any reaction when it was revolved about a horizontal axis. 


7. When the patient’s head was extended actively or passively, compensatory 
deviation of the eyes downward occurred. By this means the eyes might be 
rotated to the limit of their normal excursion. In the same way, flexion of the head 
caused upward deviation of the eyes. These reactions were secured just as easily 
when the eyes were closed as when they were open and by slow movements of the 
head as well as by rapid movements. They were quite constant and never varied 
in the slightest degree. 

8. The patient was placed on a tilting table in such a manner that no movement 
of the neck could occur. When he was rotated from an upright position back- 
ward, his eyes deviated downward just as when his head was extended on the 
body. When he was rotated from a horizontal to a vertical position, his eyes 
deviated upward just as when his head was flexed on the body. It was clear 
that it was the change in the position of the head in space and not any movement 
of the head on the body that caused the deviations of the eyes. The ocular 
deviations were all well sustained. 

9. The patient had learned an interesting trick by which he could deviate his 
eyes downward. When asked to look at an object in his lap, he would flex his head 
and the upper part of his trunk as strongly as possible. During this movement 
his eyes were of course rotated upward in the orbit, but by extreme flexion of the 
spine he could finally bring them to bear on the test object, for the range of 
movement of his head was greater than that of his eyes. At this point he would 
bring his head up into the upright position and his eyes would remain fixed 
on the test object in a position of downward deviation. The examiner could repro- 
duce this reaction by making passive movements of the patient’s head. It, was 
also possible to fix the patient’s eyes on an object above his head by making 
extreme extension of the head and then bringing it to an upright position. The 
patient failed to discover the latter maneuver until the examiner demonstrated it 
to him. 

10. Bell’s phenomenon was present; that is, if the patient’s eyelids were held 
open and the patient was requested to try to force them together, the eyes would 
roll up. 

COM MENT 


In the first case, in which there was loss of volitional lateral 
movements of the eyes, two types of compensatory deviations were 
demonstrated: 1. Deviations produced by slow rotation of the head 
to left or right during fixation of a test object. These reactions were 
abolished if fixation were prevented. It seems to be generally agreed 
that these reactions are due to optic fixation reflexes, and we have no 
reason to disagree. When the head is in the upright position, this 
maneuver cannot stimulate the otolith organs. 2. Deviations produced 











Fig. 1 (case 2).—Volitional movements of the eyes. A shows full range of 
movement to the right, and B, full range of movement to the left. 











Fig. 2 (case 2).—Deviations due to movements of the head. A shows deviation 
of the eyes downward when the head is passively extended, and B, deviation upward 
when the head is flexed. 


Fig. 3 (case 2).—Reactions on the tilting table. A shows upward deviation of 
the eyes due to bringing the patient from a horizontal to an upright position. 
B shows downward deviation of the eyes due to rotating the patient from an upright 
position backward to a horizontal position. 
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by rotation of the head to right or left by means of a quick jerk. These 
deviations were poorly sustained and might be produced even when 
fixation was prevented. There is no apparent reason to dispute Biel- 
schowsky’s statement that these reflexes are due to stimulation of the 
semicircular canals. 


In the second case there was loss of voluntary movements of the 
eyes in the vertical plane. When the head was actively or passively 
flexed or extended, the eyes deviated upward or downward, respectively. 
These movements were of full range, and the deviation of the eyes 
was maintained as long as the head was held in the altered position. 
Slow movements were just as effective as rapid ones. The same reac- 
tions were elicited when the eyes were closed. It is obvious that 
these reactions are different from those described in the first case 
and that they require further discussion. Four possibilities should be 
considered: optic fixation reflexes, tonic neck reflexes, semicircular 
canal reflexes and otolith reflexes. 


The fact that the reactions described could be elicited with the eyes 
closed would seem to rule out the possibility of optic fixation reflexes. 
Moreover, the patient could not follow with his eyes an object moving 
slowly in the vertical plane, and there was no reaction to a revolving 
drum when it was rotated about a horizontal axis. The patient, there- 
fore, seemed to have lost all optic fixation reflexes in the vertical plane. 


Since the reactions described were elicited when the patient was 
fastened on a tilting table in such a way as to prevent any movement 
of the neck, it would seem evident that the tonic neck reflexes played no 
important role. If Fischer’s measurements are correct, the tonic neck 
reflexes are of small amplitude and at most could only augment these 
reactions to a minor degree. 


Against the possibility that the semicircular canal reflexes were 
responsible is the fact that slow movements were just as effective as 
rapid ones and that deviations were tonic and were sustained as long 
as the altered position of the head was maintained. Reflexes arising 
in the semicircular canals are of brief duration and phasic rather 
than tonic. 


We are inclined to believe, therefore, that these reactions are due to 


otolith reflexes. They are produced by altered position of the head — 


in space just as otolith reactions are; they are in the same direction 
as the otolith reactions, and they are well sustained tonic deviations 
just as the otolith reactions are known to be. Moreover, we have 
presented evidence to show that they cannot be attributed to reflexes 
arising in the retinas, the semicircular canals or the muscles of the neck. 


Little can be said about the site of the anatomic lesions. In the 
first case, which was one of disseminated sclerosis, one must assume 
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that bilateral plaques had interrupted the projection fibers of the 
frontal lobes which control lateral gaze and that fibers derived from 
the occipital cortex and the vestibular apparatus remained intact. Such 
lesions might be found in the pons. In the second case we were 
apparently dealing with a defect of development, which, as regards 
movements in the vertical plane at least, had destroyed almost all 
cortical influence on the eyes but had not affected the vestibular appara- 
tus. One might expect to find the lesion in the upper part of the 
midbrain. 
SUMMARY AND CONCLUSIONS 


We have given a brief discussion of the clinical phenomena found 
in cases of paralysis of volitional ocular movements and of the various 
reflexes which are uncovered in this condition. We have described the 
reflexes which arise in the retinas, the semicircular canals, the otolith 
organs and the neck. 


A case of loss of lateral gaze is described in which the eyes might 
be moved laterally by active and passive movements of the head. The 
ocular deviations were of two types: (a) those produced by slow 
movements of the head, which were well sustained and were abolished if 
fixation were prevented, and (b) those produced by sudden, quick 
movements of the head, which were poorly sustained and which per- 


sisted when fixation was prevented. We believe the first type of 
deviations to be due to optic fixation reflexes and the second type to 
reflexes arising in the semicircular canals. 


A more remarkable case is also presented in which volitional 
movements of the eyes in the vertical plane were lost. When the 
head was flexed the eyes deviated upward, and when the head was 
extended the eyes deviated down. These deviations were well sustained 
and were not dependent on fixation. Slow movements were as effective 
as quick movements. By the use of the tilting table, it was shown that 
these reactions were not due to tonic neck reflexes. We believe that 
they arose in the otolith organs. These observations suggest that in 
man as well as in experimental animals the otolith reflexes play an 
important role in the tonic deviations of the eyes which are associated 
with movements of the head. 








CHOROIDEREMIA 


BENJAMIN FRIEDMAN, M.D. 
NEW YORK 


Reports of cases of choroideremia are still sufficiently rare to war- 
rant the publication of an additional one. As the name implies, choroi- 
deremia is characterized by an almost total absence of choroid. The 
fundus picture is striking. A glaring white or greenish white sheen is 
reflected from the interior of the eye. One sees the almost naked sclera, 
made evident by the defection of the choroid and the pigment epithelium 
of the retina. In the macular region alone is the normal reddish colora- 
tion retained ; here an island of choroidal circulation bravely withstands 
the surrounding dissolution, with the end that central vision is preserved. 
A few attenuated remnants of the choroidal vascular system are to be 
seen; these run a straight and lonely course. Here and there small 
stellate or cuneiform clumps of pigment are found in the retinal strata. 
The retinal circulation is unimpaired, although the vessels are some- 
what thinner than normal. The disks are normal in appearance. Cata- 
ractous changes do not occur in the lens. The clinical manifestations of 
the disease are reminiscent of retinitis pigmentosa—night blindness 
and extreme contraction concentrically of the visual fields, particularly 
for color. The central acuity of vision remains surprisingly unaffected. 
The condition is bilateral, occurs (with one exception) in males and is 
associated with myopia. ! 

REPORT OF A CASE 

D. S., white, aged 45, presented himself at the Knapp Memorial Eye Hospital 
for a routine examination.1 He stated that his vision at night had been poor all 
his life. An uncle, now deceased, had also suffered from night blindness, but 
two brothers and two sisters were apparently normal. The patient is not deaf, 
and he has no supernumerary digits or other congenital aberrations. His hair 
is entirely gray and has been so since the age of 20. 

The patient complained that his vision had depreciated during the past year; 
further questioning revealed that this reference concerned central vision. This 
was reestablished to its previous level by new lenses. His night blindness had 
always been marked, especially since the age of 13 or 14 years, but had not 
become more disabling since that time. 

The vision in the right eye was 20/30+ with a —6.50 D. sph. — —1.00 D. 
cyl., axis 180; that of the left eye was 20/50— when corrected with a — 6.50 D. 
sph. — —.50 cyl., axis 75. 

The Wassermann test was negative. 





From the Knapp Memorial Eye Hospital. 
1. Examination of this subject was made possible through Dr. O. P. Perkins. 
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Ophthalmoscopic examination disclosed in each eye the characteristic absence of 
choroid over the entire fundus with the exception of an island in the macular region. 
Another smail crescentic remnant of choroid persisted just temporal to the disk, 
and from this a fairly thick artery extended to the macula and anastomosed with 
the vessels at that site. These two almost desiccated patches served as the fountain- 
head of what little choroidal circulation still survived. From these emerged per- 
haps a dozen extremely narrow arteries which ran either upward or downward 
and gradually thinned out into nothingness. They did not extend beyond half 
way to the ora serrata. They did not give off any tributaries or effect any 
anastomoses. About 2 disk diameters above the macula a vessel perforated the 
sclera, and after making an umbrella handle bend it ran off ineffectually in a 
vertical direction. 

The retinal circulation was excellent; the arteries were only slightly thinned, 
and the disk was of a normal pink appearance. A small amount of pigment was 
scattered over the fundus in the forms of circular, stellate or cuneiform clumps. 
These deposits were not particularly related to the blood vessels. 

The visual fields were contracted, in the right eye to the 15 degree circle 


and in the left eye to the 10 degree circle. Color recognition was confined to the 
very center. 


The patient was treated with several series of injections of sodium nitrite 
to which an inorganic salt had been added (nitroscleran) supplemented with 
the administration of erythrityltetranitrate. Subjectively, there seemed to be an 
improvement, but this could not be substantiated by an objective demonstration 
of improvement in the visual field or an increase in the visual acuity. 


COMMENT 


Choroideremia, as has been indicated, has certain characteristics in 
common with retinitis pigmentosa—night blindness and concentrically 
contracted fields. It has been thought to represent a form of retinitis 
pigmentosa. There are other points, however, wherein the two conditions 
differ. The rarity of choroideremia and the frequbncy of retinitis pig- 
mentosa do not point to a common origin. Choroideremia, judging by 
most of the recorded histories, seems to affect its victims almost as 
profoundly early in life as later on; that is to say, the patients do not 
complain of disability increasing over a long period. This is in contrast 
to the relentlessly progressive nature of retinitis pigmentosa and would 
indicate an early end point in its pathologic status. The waxy appear- 
ance of the disks, the extreme narrowing of the retinal arteries and the 
posterior cortical cataracts which are found in retinitis pigmentosa are 
not noted in choroideremia. Retinitis pigmentosa is often accompanied 
by degeneration of the macula; in choroideremia the macula is con- 
spicuously salvaged. The central visual acuity continues to deteriorate 
in retinitis pigmentosa, but in choroideremia it seems not to be greatly 
depressed. 

Bedell ? has carefully reviewed the known cases, some 20 authentic 
instances, with several questionable ones. It is a tribute to the clinical 


2. Bedell, A. J.: Choroideremia, Arch. Ophth. 17:441 (March) 1937. 
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experience of Dr. Bedell that he was able to add 5 cases from his own 
practice. Too little is known of the disease to warrant more than a con- 
jecture as to its causation. Bedell stated that “as it develops during the 
life of the patient it is not to be considered as a congenital absence of 
the choroid, but as a dissolution of that membrane.” 

The earliest case on record is that of Bhaduri,* who reported the 
condition in a Hindu boy of 17. The father stated that he had been 
aware of his son’s ocular trouble since the boy was 3 years of age. 

In speaking of primary choroideremia (as distinguished from partial 
loss of the choroid due to secondary atrophy in retinitis pigmentosa and 
gyrate atrophy of Fuchs), Ida Mann * remarked : 


The sporadic ones are possibly purely developmental, the chorio-capillaries 
having failed to form, not having disappeared secondarily. The absence may be 
complete (very rare), or partial when it is present at the posterior pole and 
absent in the equator, sometimes in a ring, sometimes right to the periphery. 
Smaller localized patches of absence would be obviously included under atypical 
colobomata. The genesis of the condition may involve one of two mechanisms. 
Either most or all of the ciliary arteries (short posterior and anterior) may fail 
to bud out from the ophthalmic artery at the 16 mm. stage, or the outer layer 
of the optic cup may fail to produce pigment (at the 10 mm. stage) and so the 
stimulus for the capillary growth may fail, even though the arteries do bud out. 

The first is the possible cause of those cases in which even the larger vessels 
of the choroid cannot be seen, while the latter is likely in the cases where patches 
of normal chorio-capillaries are present. 

On the whole, the question of the occurrence of primary choroideremia is not yet 
understood, owing partly to its rarity, partly to the absence of microscopic examina- 
tion and partly to the lack of examination of affected individuals in earliest 
infancy, so that it is never possible to say whether a case is truly congenital or 
has arisen as an infantile degeneration which would merely class it as a sporadic 
case of the abiotrophic group. 


It seems odd, however, to fail to note the other congenital deformi- 
ties which not infrequently accompany congenital abnormalities of the 
fundus. For instance, colobomas of the lens, iris or nerve head are not 
seen in connection with choroideremia, nor is nystagmus to be observed. 
It seems also difficult to explain on a congenital basis why the macula, 
which is so often the seat of dysplasia, should be so consistently 
exempted in these cases. 

The problems of origin and causation can be settled only by earlier 
and more careful examinations of the fundi in families giving a history 
of night blindness in a member, followed by years of subsequent obser- 
vation and by microscopic studies. The latter have so far not been 
available, but it is to be hoped that greater familiarity with the disease 
will encourage more enlightening clinical investigations and possibly lead 
to opportunity for histologic analysis. 


3. Bhaduri, B. N.: Choroideremia, Calcutta M. J. 28:428 (April) 1934. 
4. Mann, I.: Developmental Abnormalities of the Eye, New York, The 
Macmillan Company, 1937, p. 196. 
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PULSATING EXOPHTHALMOS 


H. SAUL SUGAR, M.D. 
AND 

SAMUEL J. MEYER, M.D. 
CHICAGO 


Since the first clinical description of the condition known as pulsating 
exophthalmos by Travers in 1809, there have been 621 cases collected 
up to 1927. Because cases of this type are comparatively rare and 
because each author has usually seen only one or two cases of his own, 
there has been a great diversity of opinion as to their management. 
Wheeler in 1934 stated that “in the main, the handling of pulsating 
exophthalmos has been the discredit of the medical profession because 
‘methods have not been worked out in advance and the subect has not 
had careful thought by most surgeons. The principles involved in the 
surgical relief of pulsating exophthalmos should be in the minds of 
ophthalmologists.” Harkness expressed the belief that ‘“‘a condition of 
such rarity and with such striking symptomology is deserving of record 
whenever encountered.” 

We have reviewed the literature since Harkness’ report, bringing the 
total cases of pulsating exophthalmos to 786 (to 1939) and have added 
6 of our own, 3 of which were seen within a period of three months at 
the Illinois Eye and Ear Infirmary. The pulsating exophthalmos in 
3 of the 6 cases was due to a carotid-cavernous aneurysm, in 1 to an 
orbital arteriovenous aneurysm and in 1 to an orbital angioma. The 
postmortem observations in 1 of the cases of carotid-cavernous aneurysm 
are recorded. 

Travers, in addition to describing the disease entity, devised the 
operation of ligation of the common carotid artery. The first pathologic 
study to test Travers’ views was made by Guthrie in 1823. He found 
an aneurysm of the ophthalmic artery. This was accepted as the cause 
of pulsating exophthalmos until it was shown by Baron in 1835 that in 
the usual case the exophthalmos might also be due to an intracranial 
arteriovenous communication. In 1851 Brainard, professor of surgery at 
Rush Medical School, cured a patient with pulsating exophthalmos 


Presented at the Forty-Fourth Annual Meeting of the American Academy of 
Ophthalmology and Otolaryngology, Chicago, Oct. 11, 1939. 
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by causing thrombosis of the orbital venous varices by the introduction of 
hot needles into them. France in 1855 reported the first spontaneous 
cure. Three years later Gioppi, of Padua, recommended digital com- 
pression. The following year, in 1869 Buck reported bilateral ligation 
of the carotid arteries in 1 case. In 1874 Lansdown cured a patient 
with pulsating exophthalmos due to trauma by ligating the branches 
of the superior ophthalmic vein at the inner canthus of the eye. This 
method is still widely used by the Russian surgeons. Murray in 1904 
first successfully ligated the internal carotid artery. 

In 1880 a report of 106 cases was made by H. Sattler. Keller and 
Reuchlin reported 138 cases in 1898 and 1902, respectively. De Schwei- 
nitz and Holloway in their monograph in 1908 reported 69 cases. Eighty- 
eight more were gathered by Bedell (1915), Rhodes (1916), Zentmayer 
(1916) and von Nagy (1919). C. H. Sattler in 1920 reported on a group 
of 322 cases. Locke in his excellent paper reported 131 cases in 1924. 

In 1930, Harkness brought the total to 621 up to 1927. King in 1931, 
Loos and Irsigler in 1932 and Hahn in 1938 reported smaller incomplete 
groups of cases. 

Of the several anatomic causes of pulsating exophthalmos, the most 
frequent is traumatic rupture of the internal carotid artery in its pas- 
sage through the cavernous sinus. Rawlings stated that 70 per cent of 
fractures of the base of the skull involve the body of the sphenoid bone. 
Both the internal carotid artery and the cavernous sinus are compara- 
tively immobile in this region; so the underlying fracture may rupture 
or injure their walls. Penetrating wounds may also rupture or weaken 
the arterial walls. Next most frequent as a cause of this condition is 
a spontaneous arteriovenous fistula between the internal carotid artery 
and the cavernous sinus, most frequently due to generalized arterio- 
sclerosis. Syphilis has occasionally been a predisposing factor by causing 
sclerosis of the walls of the ‘carotid artery. Other causes are vascular 
tumors of the orbit or surrounding structures, simple aneurysm of 
the ophthalmic artery, simple aneurysm of the extracavernous portion 
of the internal carotid artery, arteriovenous communication between the 
internal carotid artery and the internal jugular vein at the entrance of 
the carotid canal, arteriovenous communication in the orbit and absence 
of a large part of the orbital roof. 

Wheeler has classified pulsating exophthalmos due to absence of 
the orbital roof into three groups: (a) that due to congenital absence 
of the orbital roof, (b) that due to absence of the roof as an accompani- 
ment of plexiform neurofibroma and (c) that due to surgical renioval of 
the orbital roof. A fourth group, that due to traumatic bony dehiscences, 
with or without herniation of the brain, might be added to Wheeler’s 
classification. Baron and Frauendorfer reported cases of this type. 
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One case of pulsating exophthalmos due to arteriovenous aneurysm 
in the neck has been reported by Terry and Mysel. O’Shea reported 
a case in which a mucocele of the sphenoid sinus was the contributing 
cause and Jaensch 1 in which it was an encephalocele. 

These cases in which the syndrome of oculo-orbital pulsation is 
present are best divided into two groups as follows: (1) true pulsating 
exophthalmos, including (a) carotid-cavernous aneurysm, (b) intra- 
orbital aneurysm, either arteriovenous or of the ophthalmic artery, 
rarely (c) arteriovenous aneurysm between the internal carotid artery 
and the internal jugular vein at the entrance into the carotid canal and 
(d) simple aneurysm of the internal carotid artery; (2) false, or 
pseudo-, pulsating exophthalmos, including orbital angioma, meningocele 
and absence of a large part of the orbital bony roof. 

In the 165 cases gathered by us, excluding our own, the exophthalmos 
in 143 may be classified as true pulsating exophthalmos and in 19 as 
the pseudo pulsating type; the type was not mentioned in 3 cases. In 
131 of the 143 cases the exophthalmos was due to carotid-cavernous 
aneurysm, in 8 to an orbital aneurysm or arteriovenous communication, 
in 3 to an intracranial aneurysm and in 1 to an arteriovenous com- 
munication in the neck. The false pulsating exophthalmos in 14 of the 
19 cases was due to destruction of an orbital wall, in 3 to orbital tumor, 
in 1 to mucocele and in 1 to encephalocele. In 1 of the cases with a 
defect in the orbital wall varices of the nasal mucous membrane were 
present which caused intermittent pulsating exophthalmos. 

Pregnancy may be an element in the vascular type of pulsating 
exophthalmos. Terry and Fred reported a case of spontaneous com- 
munication between the angular vein and the infratrochlear branch of 
the ophthalmic artery in the latter part of pregnancy. 

In studying the etiologic factors in 544 cases in which the factors 
were stated, Locke found that the exophthalmos in 126 (23.16 per cent) 
was spontaneous and in 418 (78.84 per cent) traumatic in origin. The 
exophthalmos of spontaneous origin was due to intraorbital tumor in 
25 per cent of cases, to simple aneurysm in 25 per cent and to arterio- 
sclerosis in 50 per cent. In our series of 110 cases of exophthalmos of 
stated vascular type, the causative factor was traumatic in 83 and spon- 
taneous in 27. 

Locke found the average age of patients with pulsating exophthalmos 
of spontaneous origin to be near the end of the fifth decade. We found 
the average age in our group to be 44.2 years. Among the patients 
with pulsating exophthalmos of traumatic origin, Locke found the 
average age to be near the end of the third decade. We found it to be 


36.4 years. Only cases of exophthalmos of the vascular type are 
considered. 
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In Locke’s group of cases of pulsating exophthalmos of traumatic 
origin, males predominated 3 to 1 (76.76 per cent). In our group, males 
likewise predominated 2.2 to 1 (53 males to 25 females). In Locke’s 
group of cases of pulsating exophthalmos of spontaneous origin, females 
predominated (74.13 per cent). In our series the proportions were prac- 
tically equal (14 females to 13 males). 

Up to 1924, 50 postmortem examinations had been reported. These 
were gathered by Locke. In 33 of the cases the causative factor was 
spontaneous and in 17 traumatic. In 4 of the former no lesion was found. 
In 2 a cure had been effected, while in 1 the examination had been 
incomplete. In the remaining 30 cases in which the origin was spon- 
taneous there was a communication between the internal carotid artery 
and cavernous sinus in 16 (53.3 per cent), an orbital tumor in 7 (23.3 
per cent), an aneurysm of the internal carotid artery in 3 (10 per cent), 
an aneurysm of the ophthalmic artery in 3 (10 per cent) and absence 
of a lesion in 1 case. In the group of 17 cases in which the origin was 
traumatic, an arteriovenous communication between the internal carotid 
artery and the cavernous sinus was found in 16 (94.12 per cent) and an 
aneurysm of the internal carotid artery in 1 case. Since 1924 King, 
Ehlers, Pichini and Ellison each have reported autopsy observations 
in cases with carotid-cavernous fistula. Hanna reported findings in a 
case in which the pathologic examination of the ligated internal carotid 
artery showed no lesion. This case was probably one of orbital arterio- 
venous communication. 


MECHANISM OF ORIGIN OF TRUE PULSATING EXOPHTHALMOS 


After rupture of the internal carotid artery there is an overflow 
of arterial blood into the venous sinus with consequent increase in the 
venous pressure and reversal of venous flow in the ophthalmic veins 
and their tributaries. The resulting stasis, edema and increase in blood 
volume in the venous bed produce exophthalmos. Through the dilated 
venous channels the arterial pulsation is transmitted to the eyeball and 
orbital tissues. Since the ophthalmic veins are the only tributaries of 
the cavernous sinus which have no dense tissues around them, such 
as is present around the intracranial venous sinuses, they may dilate 
and give rise to the pulsating large venous masses often seen at the 
internal angle of the eye, usually consisting of the superior ophthalmic 
vein formed by the union of the supraorbital and angular veins. The 
pulsation may be limited, rarely, to the venous masses. 

In the cases in which the exophthalmos was of spontaneous origin 
it is believed that weakening of the vessel walls or rupture of simple 
aneurysms are the chief direct causes of the arteriovenous fistula. 

Of the rare cases of pulsating exophthalmos in which the condition 
becomes bilateral, de Schweinitz stated: ‘Following the venous disten- 
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tion on one side there is an extension of the process by the transverse 
and circular sinus to the venous channels of the opposite side.” Terry 
and Mysel suggested that another explanation for the bilaterality is an 
unusually wide communication between the paired sinuses. In one of 
our cases in which the second eye became involved while the patient was 
under observation and in which autopsy was later performed, the 
fistula was present only on the side of the greater exophthalmos. Exami- 
nation of the fundi during life showed the vessels of the second eye to be 
normal, while those of the first eye were markedly dilated and tortuous. 


CLINICAL PICTURE OF PULSATING EXOPHTHALMOS DUE TO 
CAROTID-CAVERNOUS ANEURYSM 


The most frequent history is that after a severe trauma there is a 
period of unconsciousness, on recovery from which there is a swishing 
noise in the head, often failure of vision and unilateral exophthalmos. 
The exophthalmos may occur simultaneously with the bruit but more 
frequently follows it. Vertigo may be an annoying symptom in some 
cases. All symptoms usually tend to be exaggerated by stooping and 
by any physical exertion. 

Objectively, pulsating exophthalmos is characterized by proptosis 
of one, or rarely, both eyeballs. There frequently is a loss of motility of 
the globe in one or more directions, most frequently laterally. Palpation 
of the lid-covered globe reveals a thrill. It may be necessary to apply 
slight pressure to the globe to elicit pulsation, which may or may not 
be obvious. The stethoscope reveals a swishing bruit synchronous with 
the radial pulse, diminishing or disappearing with pressure over the 
common carotid artery in the neck on the involved side. There is often 
a marked swelling of the lids and chemosis of the conjunctiva, especially 
the lower palpebral portion, which may evert the tarsal portion of the 
lower lid. The bulbar conjunctiva may reveal a Medusa-head-like 
engorgement and tortuosity of the veins. The cornea may be affected by 
lagophthalmos. The arteries and veins of the retina are almost constantly 
engorged and tortuous. In a case reported by Kattan the condition had 
been present for twenty-five years, yet the central vein was normal. 
Kattan explained this by the assumption that the central vein may pour 
its blood into the inferior ophthalmic vein instead of the superior ; hence 
the blood may pass to the pterygoid plexus and not reach the cavernous 
sinus. Edema of the disk margins, retinal hemorrhages, clouding of the 
vitreous or atrophy of the optic nerve may be found. Venous masses 
at the inner canthus may occur. The lesions tend to be progressive, 
although some have cleared up spontaneously. 

The first eight cranial nerves, especially the sixth, may be 
involved by the direct effects of the original trauma, by the direct pres- 








SUGAR-MEYER—PULSATING EXOPHTHALMOS 1293 


sure of the dilated vessel, by hemorrhage or by the venous congestion 
and stretching due to the exophthalmos. The supraorbital nerve alone 
may be involved by pressure by the pulsating superior ophthalmic vein 
and its tributaries at the exit of the nerve from its canal. 
According to de Schweinitz, 20 per cent of all cases terminate in 
blindness, and in no more than 11.1 per cent is normal vision retained. 


GLAUCOMA IN CASES OF PULSATING EXOPHTHALMOS 


Hudelo in 1928 classified pulsating exophthalmos in the group of 
causes of secondary glaucoma together with other conditions in which © 
venous stasis was present. This group consists of thrombosis of the 
central retinal vein, cyanosis retinae, thrombosis of the cavernous sinus 
and facial angioma in addition to pulsating exophthalmos. He cited the 
changing proportion of cases in which glaucoma was found since the clini- 
cal entity of pulsating exophthalmos was recognized. Before 1880 
H. Sattler found 4 cases of glaucoma in 106 cases of pulsating exoph- 
thalmos, a proportion of 1 to 26. Between 1880 and 1902, 14 cases were 
recorded in a total of 138, a proportion of 1 to 10. C. H. Sattler found a 
proportion of 1 to 8 in 108 cases. Hudelo found 16 cases of glaucoma in 
64 collected cases from 1919 to 1928, a proportion of 1 to 4. In the cases 
gathered by us from 1927 through 1938, only 11 definite cases of glau- 
coma were found. These include the cases of D. and E. Lazarescu, 
Dandy, Blumenthal, Baurmann, Dupuy-Dutemps, Hanford and Wheeler, 
Kattan, Valiére-Vialeix and our cases. In 1 of our cases the tension 
did not rise above 35 mm. of mercury (Schidtz) and was unaffected by 
miotics. In 3 of our other cases the tension in the exophthalmic eye 
was higher than in the opposite eye.. In the case reported by Hanford 
and Wheeler, acute glaucoma occurred after ‘bilateral ligation of the 
common carotid artery. In Dandy’s case glaucoma.and cataract developed 
after ligation of the internal and common carotid arteries. 

The fact that a large number of the reported cases were from general 
surgeons and neurosurgeons may explain the smaller percentage of 
glaucoma in our collected cases. In many of the cases apparently no 
attention was paid to the intraocular tension. 


DIAGNOSIS 


In order to obtain accurate localization of the site of the lesion, 
several corroborative laboratory tests have been made. Terry and 
Mysel used 25 cc. of thorium dioxide intra-arterially in 1 case and 
obtained roentgen evidence of an arteriovenous fistula between the 
internal carotid artery and the internal jugular vein in the neck. This 
method was attempted unsuccessfully twice in 1 of our cases. 
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Pichini used potassium iodide successfully in angioencephalography to 
diagnose a carotid-cavernous fistula. S. W. Gross used 35 per cent 
diodrast. 

Brown used chemical determinations of the oxygen content of the 
blood of the regional veins to make a diagnosis of arteriovenous aneurysm. 
He collected samples under oil and used the Van Slyke gasometric 
method of analysis. He mentioned Branham’s sign, a sharp slowing of 
the pulse with closure of the fistula by compression of the arterial vessel 
in the neck, as a further aid. 

Baurmann suggested a dynamometric method of diagnosis. In a 
case of pulsating exophthalmos due to carotid-cavernous fistula he found 
an increase of pressure in the central vein on the affected side from 
49 to 61 mm. of mercury by digital compression of the common carotid 
artery (which incidentally causes compression of the internal jugular 
vein). The diastolic pressure in the involved central artery fell from 
62 to 56 mm. of mercury as would be expected normally. Baurmann 
expressed the belief that the venous pressure increased because of con- 
tinued flow of blood from the circle of Willis of the opposite side through 
the fistula into the cavernous sinus. The arterial pressure fell somewhat 
because blood could flow out to some extent through anastomoses between 
the middle meningeal artery and the ophthalmic artery. In this particular 
case a spontaneous cure took place clinically. Dynamometric studies, 
however, revealed that the opposite arteries had taken over the function 
of the carotid artery on the affected side. Normally pressure on the 
carotid artery causes an increase in pressure on the opposite side and 
a decrease on the same side. However, in this case compression of the 
common carotid artery on the affected side caused the pressure in the 
central artery on the same side to sink only a few millimeters but did 
not affect that on the other side. Pressure on the common carotid artery 
on the unaffected side caused a marked decrease in pressure, associated 
with collapse. Baumann expressed the belief that the dynamometer could 
thus be used as a test of function of the carotid artery. 

In attempting to make an etiologic diagnosis of the various types of 
pulsating exophthalmos, a history of trauma, the presence of pulsation 
over the inner canthus and a bruit, especially a loud one, are usually 
indicative of the type due to an arteriovenous fistula. A bruit may 
rarely, however, occur in noncommunicating aneurysms. The latter are 
more apt to occur in’ middle-aged and elderly persons. 

According to de Schweinitz, pulsating exophthalmos due to an orbital 
tumor develops slowly. The bruit is feeble if present at all. 

The pulsation due to defects of the orbital roof or to orbital encepha- 
locele is transmitted from the brain. There is no bruit. The pulsation 
is easily seen, and there is no dilatation of the veins of the eyeball. 
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Exophthalmos due to disease of the nasal accessory sinuses does not 
usually manifest any bruit or pulsation. Varices of the nasal mucosa in 
the presence of a defect of the nasal wall of the orbit may, however, 
cause intermittent pulsating exophthalmos, as evidenced by a case 
reported by De-Petri. 

REPORT OF CASES 


Group 1: True Pulsating Exophthalmos Due to a Carotid-Cavernous Communi- 
cation.—CaseE 1.—L. H., a 71 year old white woman, presented herself at the [Illinois 
Eye and Ear Infirmary, service of Dr. L. Hoffman, on Nov. 20, 1938. She had 
awakened one morning five weeks earlier with a peculiar pounding sensation in 
her head. There was no paralysis or weakness. The pounding noise continued. 
Two weeks later the right upper lid began to droop, and both right lids became 
swollen. The noise in the head and swelling persisted. There had been no trauma 
of any kind. 

Vision in the right eye was 20/200 uncorrected. It could not be improved with 
lenses. Vision in the left eye was 20/200; it was corrected to 20/70 with a — 3.00 
D. cyl., axis 180. Tension was 25 mm. of mercury in the right eye and 18 mm. in 
the left eye. (Schidtz, corrected values according to Friedenwald.) 

External examination of the right eye showed the eye to be obviously proptosed. 
Exophthalmometer readings (Hertel) were 27 mm. for the right eye and 17 mm. 
for the left eye (at 100 mm.). The upper lid was ptosed and immobile. The 
palpebral fissure was 2 mm. wide, compared to 11 mm. on the left, when the patient 
looked upward. The veins of the upper lid were markedly engorged. The lower 
lid was completely everted by a markedly chemotic palpebral conjunctiva. T 1e globe 
was immobile and held in the primary position. Palpation of the globe through 
the upper lid revealed a thrill and pulsation synchronous with the radial pulse. The 
bulbar conjunctiva was somewhat chemotic, with dilated, tortuous episcleral veins. 
There was a horizontal band of epithelial opacity, 1.5 by 8 mm., in the inter- 
palpebral fissure area of the cornea. The cornea was insensitive to touch. The 
area of epithelial opacity stained with fluorescein. The anterior chamber was 
slightly shallow. The iris was gray-green, with normal markings. The pupil was 
6.5 mm. in diameter and round and did not react to light or in convergence. 
The lens showed only a senile reflex with peripheral spokelike opacities. 

External examination of the left eye gave essentially negative results. The 
pupil was 4.5 mm. in diameter and round and reacted normally to light and in 
convergence. The lens showed a senile reflex with cortical spokelike opacities. 

Examination of the right fundus showed the optic disk to be of normal color, 
with a slight edema of the margins. The veins were all engorged and tortuous and 
showed variation in the size of the lumens in different areas. The arteries showed 
increased width of their reflexes. The veins were markedly compressed at the 
arteriovenous crossing. There was one flame-shaped hemorrhage lying just nasal 
to the disk. The macula appeared normal, 

Examination of the left fundus showed the optic disk to be normal in color and 
outline. The vessels showed no engorgement or tortuosity, as shown in the right 
eye. Arteriovenous nicking was present, though not as marked as on the right. 
There were no hemorrhages or exudates. The macula was normal in appearance. 

Slit lamp examination of the right eye indicated the superficiality of the 
keratitis e lagophthalmo. The cornea was otherwise normal. The anterior chamber 
was optically empty. The iris markings were normal. No pigment or cellular 
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depositions were present on the anterior capsule. The lens showed only healed 
peripheral spokes and nuclear sclerosis. The anterior portion of the vitreous was 
normal in appearance. The only abnormal findings in the left eye were the anterior 
and posterior cortical lamellar separation and waterslit formation in the lens. 

The peripheral visual fields were normal. The right blindspot showed slight 
enlargement concentrically. The left blindspot was normal in size. 

General physical and neurologic examination revealed an obese, senile woman 
with normal mental activity. On auscultation, directly over the forehead a loud 
swishing murmur was audible, most marked on the right side. This disappeared 
on digital compression of the right common carotid artery. The right cornea was 
anesthetic. The extraorbital cranial nerves showed no abnormalities of function. 
The heart and lungs were normal. Blood pressure was 170 mm. of mercury systolic 
and 90 mm. diastolic. The abdomen and extremities were normal, except for 
adiposity. Superficial and deep tendon reflexes were normal. 














Fig. 1 (case 1).—Photograph of the inferior surface of the right cavernous 
sinus to show the arteriovenous fistula. A indicates the posterior entrance of the 
internal carotid artery into the cavernous sinus; 8, the fistula in the internal 
carotid artery, and C, the edge of the wall of the cavernous sinus, part of which 
has been removed to show the fistula. 


The Wassermann reaction was negative. There were 4,500,000 erythrocytes per 
cubic millimeter; a hemoglobin content of 87 per cent (Sahli), and 8,600 leuko- 
cytes per cubic millimeter, of which 70 per cent were polymorphonuclear cells, 28 
per cent were lymphocytes and 2 per cent monocytes. ’ 

Urinalysis gave negative results. 

Roentgenograms of the skull and orbits were entirely negative. 

A diagnosis of spontaneous arteriovenous aneurysm between the right internal 
carotid artery and the cavernous sinus was made from the characteristic clinical 
findings. / 

On November 23, after the periorbital skin and lids were washed with soft 
soap and the conjunctiva on the right side with a solution of mercury bichloride, 
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the right lower lid was anesthetized with 1 cc. of a 2 per cent solution of procaine 
hydrochloride injected into the area of the lower orbital margin. The chemotic 
lower conjunctiva was incised horizontally at the junctions of the middle and 
nasal and middle and temporal thirds. The edema fluid was expressed digitally to 
allow replacement of the lower lid. This was accomplished, and the lower lid was 
held against the globe with black silk sutures, anchored to the forehead above the 
brow with adhesive tape. Ointment containing mercury bichloride and a patch 
were applied. The bandage was changed daily. 

On November 25 a small conjunctival hemorrhage appeared on the lower nasal 
bulbar conjunctiva of the left eye, associated with increasing chemosis of the left 
lower palpebral and bulbar conjunctivas. On November 29 the exophthalmometer 





Fig. 2 (case 1).—Diagrammatic section through the anterior portion of the 
sella turcica in the region of the fistula. 





Fig. 3 (case 1).—Diagram showing the relations of the fistula. A shows the 
sphenoid sinus; B, the cavernous sinus, and F, the fistula. 


readings were 25 mm. for the right eye and 23 mm. for the left eye (at 100 mm.), a 
decrease of the exophthalmos on the right and an increase on the left. 

Examination of the fundi revealed no change in either eye from the previous 
findings. The vision in the right eye was the same; that in the left eye was 20/200 
uncorrected and 20/100 corrected. The change was believed to be due to rearrange- 
ment of the venous circulation in the intercavernous sinuses. 

On December 1 the patient became very drowsy and could not be aroused. 
Neurologically, no signs were present. ‘The coma became deeper, and the patient 
died within a few hours. 

Postmortem Examination (Dr. Otto Saphir).—The following observations were 
made relative to the brain and eyes: There was proptosis of both eyes. There 
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was edema of the lids and the conjunctiva. Below the margin of the right lower 
lid there were several well situated sutures. The upper and lower lids of both 
eyes showed bluish discoloration. Both conjunctivas showed, besides edema, a red 
discoloration and protrusion of two conjunctival folds on each eye. 

The skull was extremely thick and hard. The dura was firmly adherent to the 
inner surface of the tabula interna. The superficial vessels of the cortical 
hemispheres were hyperemic. At the base of the brain an abnormality of the 
posterior cerebral artery was noted. This artery was seen to originate from the 
basilar artery as a delicate and small branch, forming the posterior communicans 
artery. From the region of the infundibulum much blood-tinged fluid exuded. A 
horizontal section through the region of the basal nuclei superior to the inter- 
ventricular foramen showed no changes in the nuclei themselves. The lateral 
ventricles were partially filled with bloody fluid. The choroid plexuses on both 
sides were dilated and contained many small cysts in which there was a yellowish 
fluid. After removal of the corpus callosum there was found a blood clot in the 
third ventricle, filling the whole lumen. The cerebellum revealed on section a 
large dark area in which the normal substance was destroyed. This area was 
present in all lobes of the cerebellum and was seen to be connected with the fourth 
ventricle and the aqueduct of Sylvius, both of which were filled with clotted blood. 
The arteries of the base of the brain were filled with blood clots which continued 
in the more peripheral branches of the cerebral and cerebellar vessels. In addition, 
their intima contained many yellowish areas scattered throughout. The right 
cavernous sinus was markedly dilated. There was a communication between the 
internal carotid artery and the dilated sinus. At one point the latter was ruptured. 
The left cavernous sinus showed no changes. The region of the hypophysis on 
both sides and the region of the cavernous sinus were infiltrated with blood. There 
was clotted blood about the sella turcica. 

The anatomic diagnosis according to Dr. Saphir’s report was: marked arterio- 
sclerosis of the basal arteries of the brain; encephalomalacia with hemorrhages 
involving the cerebellum; arteriovenous aneurysm of the right carotid artery and 
the cavernous sinus; arteriosclerosis of the aorta and coronary arteries; old endo- 
carditis of the mitral valve; hypertrophy and dilatation of the heart (left ventricle) ; 
fatty infiltration of the myocardium (right ventricle); hyperemia of the liver; 
fatty infiltration of the pancreas; chronic cholecystitis with cholelithiasis and myo- 
fibromas of the uterus. 


Case 2.—V. S., a 48 year old white woman, entered the Illinois Eye and Ear 
Infirmary Aug. 22, 1938, service of Dr. S. J. Meyer. Two years previously she had 
injured the back of her head by a fall down a flight of stairs. She was unconscious 
for fourteen days after the accident. When she recovered consciousness she noticed 
a peculiar whirring noise in her head and prominence of the blood vessels of the 
right eye. The noise and prominent vessels persisted to the time of her admission 
to the clinic. With any exertion or on stooping, the noise became louder and 
the patient experienced vertigo. Roentgenograms of the skull taken at the Cook 
County Hospital after the accident were negative for fracture. 

Vision, uncorrected, was 20/70 in each eye. Manifest refraction gave vision of 
20/20 in each eye with a + 1.00 D. sph. + 0.50 D. cyl., axis 5 before the right eye 
and a + 1.50 D. sph. — + 0.25 D. cyl., axis 165 before the left eye. Jaeger’s 
test type 1 was read at 15 inches (38 cm.) with each eye with a + 1.00 D. sph 
addition. © 
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The periorbita were normal in appearance. Each palpebral fissure measured 
i0 mm. in width. Exophthalmometer readings were 23 mm. for the right eye and 
18 mm. for the left eye (at 104 mm.). The lids were normal. 

The right bulbar conjunctiva contained medusa-head-like, dilated, tortuous veins. 
There was no chemosis. The palpebral conjunctiva, sclera and cornea were normal. 
The corneal sensitivity was intact. The anterior chamber was normal in depth 
and by slit lamp examination was seen to be optically empty. The iris markings 
were normal. The right pupil was 3 mm. in diameter and reacted normally to 
light and in accommodation-convergence. The lens and anterior part of the vitreous 
were clear. Ophthalmoscopic examinations of the right eye showed a type IV 
disk (Elschnig) with a temporal crescent. The margins and color of the disk were 
normal. The retinal veins were dilated to about twice their normal size. The 
macula was normal in appearance. 

The anterior segment of the left eye was entirely normal by gross and by slit 
lamp examination. The pupil was 3 mm. in diameter and reacted normally to light 
and in accommodation-convergence. Ophthalmoscopic examination showed a type 
IV disk with a temporal crescent and normal retinal vessels and macula. 








Fig. 4 (case 2).—Appearance of the right eye at the time of the first examination. 


The accommodation near point was 36 mm. for each eye and for both together. 

The convergence near point was 30 mm.; the proximal convergence base was 
55 mm. With the Maddox rod the patient was orthophoric for distance but had 14 
prism diopters of esophoria for near vision. The screen test showed no pareses or 
overaction of any muscles. A homonymous diplopia was present for near vision with 
the red glass test. At all subsequent examinations this convergence excess could 
not be elicited. 

Visual fields, both peripheral and central, were entirely normal. 

General physical and neurologic examination revealed only a bruit over the 
skull, most marked in the right frontal region. The blood pressure was 120 
systolic and 80 diastolic. Roentgen examinations of the skull and orbits showed 
clouding of the right antrum with a polyp on the floor of the antrum. 

Refraction with homatropine hydrobromide was done on September 2. The 
intraocular pressure, as measured with the Schidtz tonometer, was 28 mm. of 
mercury in the right eye and 26 mm. in the left eye. Retinoscopic and subjective 
examination gave vision of 20/20 in each eye with a + 1.25 D. sph. — + 0.50 D. 
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cyl., axis 5 before the right eye and a + 1.75 D. sph. — + 0.25 D. cyl., axis 165 
before the left eye. Tonometric tension one hour after refraction was 20 mm. in the 
right eye and 23 mm. in the teft eye. Postcycloplegic examination four days later 
gave the same vision with 0.25 D. sph. less in each eye. With reading additions 
of 1 D. sph. for each eye the patient could read Jaeger’s test type 1 at 15 inches. 

Laboratory findings were as follows: The Wassermann reaction of the blood 
was negative. The urine was normal. The hemoglobin content of the blood was 
97 per cent, and there were 4,000,000 erythrocytes and 8,200 leukocytes, of which 
70 per cent were polymorphonuclear cells, 28 per cent lymphocytes and 2 per cent 
monocytes. 

Two unsuccessful attempts were made in September 1938 by Drs. C. A. 
Neymann and R. W. McNealy to visualize the vascular lesion roentgenographicalliy. 
Twenty-five cubic centimeters of thorium dioxide was injected intra-arterially at 
each attempt. 

On October 26 the intraocular tension was 35 mm. of mercury in the right 
eye and 22 mm. in the left eye. One drop of a 2 per cent solution of pilocarpine 














Fig. 5.—Cervical collar used in cases 2 and 4 (without padding). 


was ordered four times daily in the right eye. On December 14 the tension was 
35 mm. in the right eye and 32 mm. in the left eye. The use of pilocarpine five 
times daily in both eyes was then advised. On December 21 the tension was 
31 mm. in the right eye and 29 mm. in the left eye. 

A cervical truss was then made and used for compression of the right common 
carotid artery. This was used four times daily, beginning with ten minute periods 
and increasing to about a half hour. No symptoms were produced by the com- 
pression. The bruit usually disappeared with compression, although occasionally 
it could be heard in the left ear. The compression was continued until ligation 
was performed on March 9, 1939, by Dr. C. H. Christoph. After careful dissection 
down to the common carotid artery, the artery was tied with heavy braided silk. 
Part of the omohyoid muscle was tied under the sutures to prevent cutting into 
the arterial wall. After the ligation, the bruit ceased. Recovery was uneventful, 
except for paralysis of the right ‘vocal cord, which was due to surgical involve- 
ment of the right vagus nerve. Examination of the patient on March 25 revealed 
corrected vision of 20/20 in each eye. Tonometric tension was 19 in each eye. 
The exophthalmometer readings were 21 mm. for the right eye and 18 for the 
left eye (at 104 mm.). There was no change in the appearance of the conjunctival 








SUGAR-MEYER—PULSATING EXOPHTHALMOS 1301 


or retinal veins. No bruit could be heard. The patient stated that when she 
exerted herself she sometimes heard a noise in the left ear. On June 21 she 
noticed the appearance of a mass beneath the area of the incision in the neck. 
She was seen a week later when a diagnosis of aneurysm of the common carotid 
artery was made, and she was referred back to the otolaryngologic service. On 
July 1, after local anesthetization, the neck was reopened by Dr. Lindon Seed, 
and a sac the size of a golfball was exposed. It was adherent to the surrounding 
tissues. It was tied off above and below with braided silk. The sac was opened, 
and an opening was found in the posterior medial wall of the common carotid 
artery. This was closed and the aneurysmal sac removed. In the opinion of 
Dr. Seed the aneurysm was saccular and had resulted from perforation of the 
wall of the carotid artery, probably by the previously placed suture. There was 
no connection with the internal jugular vein. The inferior thyroid, lingual and 
external carotid arteries were ligated with catgut. The internal jugular vein was 
ligated and cut at its lower end. 

After the operation Horner’s syndrome developed on the right side owing to 
paralysis of the sympathetic nerve on that side. On July 25 the right palpebral 





Fig. 6.—Padded cervical truss used in cases 2 and 4. 


fissure was 3 mm. less in width than the left. The right pupil was 2.5 mm. in 
diameter and the left 4 mm. Both reacted briskly to light. The exophthalmometer 
readings were 21 mm. for the right eye and 18 mm. for the left eye (at 104 mm.). 
The tonometric tension was 21 mm. of mercury in each eye. Visual fields and 
fundi showed no change from the original findings. 

In retrospect, it is seen that in spite of the reestablishment of circulation after 
the first ligation there was relief from the bruit and normalization of intraocular 
tension. This speaks for the adequacy of partial ligation. 

The complication of the formation of an aneurysmal sac as a result of perfora- 
tion of the arterial wall is extremely unusual and is one of the rarest of com- 
plications. Two other complications also occurred in this case which may occur 
with this type of operation, namely, paralysis of the laryngeal nerve and Horner’s 
syndrome. 


Case 3.—F. T., a 59 year old white man, was first seen at the Illinois Eye 
and Ear Infirmary on July 21, 1937, service of Dr. S. J. Meyer. On June 10, 
1936, he was struck on the left parietal region with a blackjack during a robbery. 
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There was no unconsciousness. The left eye protruded, and the patient had severe 
headache on that side and a pounding noise in the ears, synchronous with the radial 
pulse. On June 30 a subconjunctival hemorrhage and marked chemosis occurred 
in the left eye. He was hospitalized at the Alexian Brothers Hospital in July 
1936, and the left conjunctiva was incised to remove some of the chemotic fluid. 
Four weeks later the right eye became prominent and the right conjunctiva 
chemotic. In August 1936 the patient experienced diplopia, which persisted. A 
portion of the right chemotic conjunctiva was excised in October 1936. At the 
time of admission to the clinic the patient desired treatment for his right lower lid. 

Vision was 20/200 in the right eye uncorrected and 20/100 in the left eye 
uncorrected. Manifest refraction gave vision of 20/20 in each eye with a + 1.25 D. 
sph. before the right eye and a +1.75 D. sph. before the left eye; with a 
2.50 D. sph. added the patient could read Jaeger’s test type 1 at 14 inches (35 cm.). 
Tension was 23 mm. in each eye with the Gradle-Schidtz tonometer. 

There was marked ectropion of the right lower lid with an exposed, red, rough 
conjunctiva. A symblepharon was present in the lower fornix. Exophthalmometer 
rcadings (Hertel) were 23.5 mm. for the right eye and 21 mm. for the left eye. 


Fig. 7 (case 3).—Appearance of the right eye in July 1937. 


A right esotropia of 10 degrees and right hypertropia of 8 degrees were present 
Excursions of the extraocular muscles in the six cardinal directions of gaze 
indicated pareses of the right external rectus, the right inferior rectus, the left 
superior rectus and the left inferior oblique muscles. 

The right bulbar conjunctiva contained many large dilated veins. The cornea 
showed a faint superficial disturbance by slit lamp examination. A few precipitates 
were present on the posterior corneal surface. The anterior chamber was optically 
empty. The iris was normal. The pupil was 3 mm. in diameter and reacted 
normally in accommodation-convergence. The lens and anterior part of the vitreous 
were clear. Ophthalmoscopically the right disk was type II (Elschnig)) with a 
temporal scleral crescent. The veins were prominent and the macula normal. 

The left bulbar conjunctiva showed engorged veins as on the right. The cornea, 
anterior chamber, iris and lens were normal. The pupil was 3 mm. in diameter 
and reacted normally. Examination of the fundi revealed slight elevation of the 
left disk, which was type II, with a temporal scleral crescent. There were eight 
or ten small hemorrhages along the peripheral course of the superior and inferior 
temporal veins. The macula was normal. 








SUGAR-MEYER—PULSATING EXOPHTHALMOS 1303 


Examination of the visual fields gave entirely negative results. 

Physical examination revealed a loud bruit, synchronous with the pulse, over 
the orbits and temporal regions. The blood pressure was 140 systolic and 84 
diastolic. The Wassermann reaction of the blood was negative, and the urine 
was normal, 

On August 9 a Kuhnt-Szymanowski operation was performed on the right 
lower lid by Dr. Jack Cowen. The cosmetic result was excellent. 

A diagnosis of bilateral pulsating exophthalmos due to arteriovenous aneurysm 
in the cavernous sinus was made. On compression of the common carotid artery 
on the left the bruit disappeared, but the patient was unable to talk and experienced 
a tingling sensation in the opposite arm and hand. For this reason operation 
was believed contraindicated. 

On September 30 refraction with eucatropine hydrochloride gave vision of 
20/20 in each eye, with a + 2.00 D. sph. before the right eye and + 2.25 D. sph. 
before the left eye. Tonometric tension did not increase as a result of the pupillary 
dilatation with this cycloplegic. On postcycloplegic examination a + 1.75 D. sph. 
for the right eye and + 2.00 D. sph. for the left eye were ordered, with + 2.50 
D. sph. additions. 

On Nov. 21, 1938, the vision was 20/20 in each eye. During the past nine 
months the bruit had decreased markedly’ and no longer annoyed the patient. The 
diplopia persisted. The right pupil was 0.5 mm. larger than the left. The con- 
junctival vessels were much less prominent. The exophthalmometer readings 
were 22 mm. for the right eye and 21 mm, for the left eye. The bruit was still 
audible and disappeared on compression of the carotid artery. 

On March 4 vision was 20/20 in each eye. Measurements of the field of diplopia 
and extraocular muscle were the same as on previous examinations. 

On March 26 the screen test was done, and the following measurements at 
1 meter were obtained.? 








6 X’ 30 S’ 
6 RH’ 10 RH’ 
seal 6 X’ 20 S’ 30 S’ wee ce 
Patient’s left OH 15 RH’ 20 RH’ Patient’s right 
6 X’ 18 S’ 30 S' 
OH 7 RH’ 30 RH’ 








Fixation with right eye 


With 20 prism diopters, baseout, and 15 prism diopters, base up, in front of 
the left eye the patient felt comfortable and no longer experienced diplopia. A 26 
prism diopter prism at axis 21 was then ordered as a slipover lens for the left 
eye. This was made up by J. C. Copeland of the Riggs Optical Company in the 
form of a plano meniscus prism with 6.00 D. base curves and cemented to the 
slipover lens. The patient had single binocular vision with good depth perception 
with the lens and experienced no chromatic aberrative sensations after the first 
day of its use. 


1. X indicates exophoria; RH., right hyperphoria, and S, esophoria. If a prime 
mark is used the test has been made at the near point. 
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This case is an example of spontaneous improvement in a case of 
bilateral pulsating exophthalmos in which operation had been previously 
considered but not done because of the results of digital compression. 
The visual result with prisms was excellent. 





Fig. 8 (case 3).—Appearance of the patient in March 1939. 





Fig. 9 (case 3).—Right and leit eyes of the patient, showing marked improve- 
ment since 1937. 


Fig. 10 (case 3).—Prism slipover in use. 


Case 4.2—W. McK., a 49 year old white woman, was seen by Dr. Harry S. 
Gradle on Feb. 24, 1939. Two months previously she had noticed a buzzing noise 
in her left ear, which persisted. Three weeks previously the left eyelids and 


2. Drs. H. S. Gradle, E. Oldberg and G. H. Laing gave us permission to use 
this case report. 








SUGAR-MEYER—PULSATING EXOPHTHALMOS 1305 


conjunctivas had become swollen. In the summer of 1938 she had bumped the 
left side of her head against the instrument board of an automobile when it stopped 
suddenly. On examination at that time by Dr. Grant H. Laing it was found 
that the left pupil was dilated, whereas at a previous physical examination on Oct. 
14, 1937, the right pupil had been slightly larger than the left, but both had 
reacted normally to light. 

Vision with a +2.00 D. sph. correction for each eye was 20/20, and the 
patient could read Jaeger’s test type 1. Tonometric tension (Schidtz) was 20 
mm. of mercury in each eye. 

The right eye was entirely normal by gross, biomicroscopic and ophthalmoscopic 
examinations. The pupil was 4 mm. in diameter and round and reacted normally 
to light and in accommodation-convergence. 

Exophthalmometer readings (Hertel) were 13 mm. for the right eye and 16 
mm. for the left eye (at 100 mm.). A loud bruit was_heard over the orbits, 
particularly on the leit side, and also in the left temporal region. Digital com- 





Fig. 11 (case 4).—Photograph of the left eye in March 1939. 


pression of the left common carotid artery caused cessation of the bruit and the 
subjective noise. The left upper lid was edematous, particularly near the inner 
canthus. The outer half of the bulbar conjunctiva was edematous. The sclera 
was mildly injected. There was slight limitation of motion of the eye outward 
and possibly downward. The cornea and anterior segment were entirely normal. 
The pupil was 4 mm. in diameter and round and reacted normally to light and in 
accommodation-convergence. The inferior border of the left disk was somewhat 
hazy. The veins were slightly engorged and somewhat tortuous. The arteries 
were a little fuller than normal but not tortuous. The remainder of the fundus 
was normal. 


Examinations of the peripheral and central visual fields gave entirely normal 
results. 

A diagnosis of carotid-cavernous aneurysm was made, and the patient was 
given the cervical collar previously described (case 2) for prolonged compression 
of the common carotid artery. 

The left exophthalmos and congestive signs slowly increased until the reading 
with the Hertel exophthalmometer was 25 mm. On November 19 the left internal 
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carotid artery was ligated just above the bifurcation of the common carotid artery 
by Dr. S. W. McArthur. 

The patient made an uneventful convalescence except for some hemorrhage in 
the vitreous, which was clearing on examination on December 8. The bruit had 
completely disappeared. The exophthalmos had decreased 2 mm. The vision in 
the left eye was 0.25. 


Group 1: True Pulsating Exophthalmos Due to Orbital Arteriovenous 
Aneurysm.—CaseE 5.—J. C., aged 9 years, entered the hospital on Oct. 29, 1938, 
service of Dr. S. J. Meyer. Three weeks previously he had been stryck between 
the right globe and lateral orbital margin by a prong of a pitchfork which was 
thrown from a haystack. The eye swelled shut immediately after the injury. 
The blood which had suffused under the skin of the upper lid had largely dis- 
appeared by the time the patient was admitted to the hospital. 

Refraction without correction showed vision of 20/50 in the right eye and 20/25 
in the left eye. Manifest refraction of the right eye gave vision of 20/20 and ability 


Fig. 12.—Photograph of the left eye taken on Dec. 7, 1939, shortly after ligation 
of the internal carotid artery. The appearance was similar to that observed 
shortly before operation. 


to read Jaeger’s test type 1 with a —0.50 D. sph. + 0.25 D. cyl., axis 140. Vision in 
the left eye with a + 0.25 D. cyl., axis 45 was 20/20, and the patient could read 
Jaeger’s test type 1. Tonometric tension with the Schidtz tonometer was 26 mm. of 
mercury for the right eye, and 18 mm. for the left. 

The right upper lid showed slight bluish discoloration, some swelling and dilated 
subcutaneous veins. Exophthalmometer readings were 22 mm. for the right eye 
and 15 mm. for the left. The right palpebral figstike was 8 mm. wide, while the left 
was 10 mm. There was no tenderness on pressure over the right orbital margin. 
A thrill was palpable, and a systolic bruit was audible over the area of the upper 
lid on the right. Digital compression of the right common carotid artery in 
the neck stopped the bruit and thrill. ‘ 

The right palpebral conjunctiva was normal. The bulbar conjunctiva, however, 
contained markedly dilated and tortuous veins. The anterior segment was other- 
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wise entirely normal by gross and slit lamp examination. The corneal reflex was 
intact. Ophthalmoscopically the margins of the disk were slightly blurred. The 
arteries were normal in size. The veins were tortuous and dilated to about twice 
their normal size. The macula was normal in appearance. The left eye was 
entirely normal. 

No diplopia could be elicited by the red glass test. Depth perception was 
normal, as tested with Guibor cards and the stereoscope. 

Studies of the peripheral and central visual fields gave entirely negative results. 

Roentgen examination of the right orbit to rule out possible fracture of the 
posterior wall or penetration by the pitchfork gave negative results. 

Neurologic examination by Dr. B. Boshes showed no evidence of any involve- 
ment of nerves which might point to involvement of the cavernous sinus. The 
patient had two attacks of pyknolepsy during the examination. These had been 
present for the past six months. Complete physical examination otherwise gave 
negative results. 

Refraction with atropine cycloplegia on October 17 gave 20/20 vision in each 
eye with a + 1.00 D. sph. — +0.25 D. cyl., axis 105 before the right eye and a 
+ 1.00 D. sph. = + 0.25 D. cyl., axis 90 before the left eye. Tension after 
refraction was 23 mm. in the right eye and 20 mm. in the left. 

The urine was normal. Examination of the blood showed 4,900,000 erythro- 
cytes per cubic millimeter, a hemoglobin content of 91 per cent and 9,600 leukocytes 
per cubic millimeter, of which 60 per cent were polymorphonuclear cells, 36 per 
cent lymphocytes and 4 per cent monocytes. 

The exophthalmometer readings at the time of the patient’s discharge, November 
29, were the same as on admission. 

A diagnosis of traumatic arteriovenous aneurysm of the right orbit was made. 
In view of the recency of the trauma, it was decided to wait for some time longer 
to get more vascular equilibrium in the orbit before attempting a surgical ligation 
oi the venous part of the fistula in the orbit. Several attempts to get the child to 
return for operation, however, were unsuccessful. 

The patient was seen by Dr. M. Hirschfelder, of Harrisburg, IIl., in October 
1939, at which time the vision was 20/200 in the right eye and 20/20 in the left 
eye. Marked esotropia was present, with slight proptosis, pulsation and venous 


engorgement. The parents could not be persuaded to send the child back to 
Chicago. 


Group 2: Pseudo Pulsating Exophthalmos Due to Orbital Angioma.—CaseE 
6.—S. K., a 34 year old white woman, presented herself at the Illinois Eye and Ear 
Infirmary, service of Dr. P. O’Connor, on Jan. 31, 1939. Ten years previously she 
had received a series of irradiations for hemangioma of the left orbit. For the 
past nine years she had been unable to see with the left eye and one year ago had 
noticed a white spot in her left pupil. 

Vision in the right eye was 20/20 uncorrected, and the patient could read 
Jaeger’s test type 1. Vision in the left eye was limited to perception of hand 
movements at 1 foot. Tension with the Schidtz tonometer was 22 mm. of mercury 
in the right eye and 23 mm. in the left eye. 

The left lids and periorbital skin showed evidence of irradiation and thrombosis 
of the vessels of the skin. Exophthalmometer readings (Hertel) were 18 mm. for 
the right eye and 22.5 mm. for the left eye (at 100 mm.). The right palpebral 
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fissure was 10 mm. wide and the left 11 mm. when the patient looked upward. 
The left eye was visibly and tactually pulsating synchronously with the pulse. No 
bruit was heard. 

The right eye was entirely normal on external and slit lamp examinations. The 
right pupil was 3.5 mm. in diameter and round and reacted normally to light and 
in accommodation-convergence. The right disk was normal and of type IV 
(Elschnig). The vessels and macula were normal in appearance. 

External examination of the left eye revealed only a dense cataract. Slit lamp 
examination showed this to be due to anterior and posterior dense subcapsular 
opacities as well as nuclear changes. The left pupil was 3.5 mm. in diameter and 
round and reacted normally to light and in accommodation-convergence, General 
physical examination gave entirely negative results. The blood pressure was 
121 systolic and 68 diastolic. 

The left lens was extracted by the extracapsular method on February 1. 


Recovery was uneventful. On February 12 the left fundus was examined and 
found to be entirely normal. 





Fig. 13 (case 6).—Appearance of the patient after extraction of cataract. 


TREATMENT AND RESULTS IN CASES OF CAROTID-CAVERNOUS 
ANEURYSM 


3eneficial results of treatment, whether surgical or nonsurgical, 
depend on two factors: (1) the prevention of short-circuiting of blood 
into the venous system and (2) a decrease of intracranial pressure for a 
sufficient length of time to promote thrombosis. Dandy has emphasized 
the second factor. Short-circuiting is prevented by slowing or obstruct- 
ing the blood in the proximal arterial segment by compression or liga- 
tion, by slowing or obstructing the blood in the venous tributaries by 
ligation of the superior ophthalmic vein and by promotion of clotting 
by rest, injections of gelatin or the use of a cervical truss. Slowing or 
obstruction of the blood in the proximal arterial segment also favors the 
second factor. . 

Rest as a means of promoting clot formation is particularly important 
early, especially in the cases in which the exophthalmos is of traumatic 
origin. Of 27 cases in Locke’s series, in which the results of rest were 
stated, 4 patients were cured, 10 were improved, 12 were not improved 
and 1 died. A number of other spontaneous cures have been recorded. 
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Sattler found 16 spontaneous cures in 322 cases, a percentage of 5.6. In 
our collected series there were 4 spontaneous cures, a percentage of 2.4. 
Seven other patients improved spontaneously, and 3 died without 
treatment. 

Drugs administered to stimulate coagulation of the blood have been 
used by many authors. Those most used have been calcium salts and a 
solution of gelatin. The latter, advocated in warm 2 per cent solution by 
Lancereaux and Paulesco, is injected subcutaneously in doses of 100 to 
250 cc. every four to eight days for a total of ten to twenty-five injec- 
tions. In Locke’s series of 16 cases in which this treatment was used, 
cure resulted in 5, improvement in 5 and failure in 6. In our group, 3 
patients were treated in this manner. One improved, and 2 did not. 

It is probably wise to continue conservative treatment until vascular 
compensation has occurred. Of course, when there is severe trauma 
with bleeding from the nasal orifices, ligation may have to be done imme- 
diately. If the patient in the average case is not treated, the vision may 
be lost, or thrombosis of the cavernous sinus with extension of the 
thrombus to the other venous sinuses may occur. 

The only disadvantage of obstruction of the proximal segment of the 
artery is that the blood supply of the brain is thereby decreased, at times 
sufficiently to cause hemiplegia or even death. For this reason, every 
ligation should be preceded by compression to determine the adequacy 
of the anastomotic cerebral blood supply. Locke suggested that the 
latter may be tested as follows: If prolonged periods of compression 
stop the bruit and do not cause signs of cerebral anemia, beneficial 
results may be expected. Locke advised against too lengthy a course 
of compression in young persons, since it would increase the anastomotic 
circulation so much that on subsequent ligation the bruit would not 
be cut off. If compression of the carotid artery stops the bruit but 
causes signs of cerebral anemia, the compression should be continued 
in daily increasing amounts. If it neither stops the bruit nor causes signs 
of anemia, compression may be continued but without confidence of 
success on ligation. 

Compression may be digital or by means of a cervical truss. Digital 
compression is performed by pressing the common carotid artery against 
the tubercle of the sixth cervical vertebra for gradually increasing 
periods of time three to six or eight times daily, beginning with one 
minute and increasing to about forty-five minutes for each period. The 
truss may be a collar of several types. Locke used one of wood and an 
elastic band with a padded front. May used a metal collar and Keegan 
a padded malleable iron one with an adjustable_screw pad in a hinged 
front. Hennig used a padded phonograph spring. Wheeler used a 
wooden collar with a compression screw devised by Dr. J. L. Garvey. 
Harkness used a padded spring made of two bicycle trouser clips. The 
latter type was used by us in 2 cases. 
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By use of a cervical truss alone, the patient in ® of our collected cases 
was cured and 3 were improved. 

Ligation of arteriovenous fistula in the cavernous sinus differs from 
that in the extremities in that the involved artery is so extremely impor- 
tant in the maintenance of the cerebral circulation and in that so many 
inaccessible venous anastomoses are present. For this reason the ordi- 
nary principles of treatment do not easily apply. 

There are two avenues of approach to ligation, arterial and venous. 
The arterial approach may be extracranial or intracranial. The extra- 
cranial method consists of ligation of the internal and the common 
carotid arteries or the latter’s branches, singly, simultaneously or con- 
secutively, or of plugging the internal carotid artery with long strips of 
muscle (Brooks) or with paraffin inserted at the origin of the artery 
in the neck. The intracranial approach is that of Dandy, recommended 
after failure of extracranial ligation. 

Ligation may be partial or total. For the partial type many 
mechanical means have been employed, including Neff’s, Halsted’s and 
Matas’ clamps and fascia lata. Dorrance, in two splendid papers, 
objected to the use of clamps, since they may injure the vascular 
endothelium and contribute to the danger of embolism. 

Local anesthesia is employed for most ligations. The carotid artery 
is located and compressed with a clamp for one hour to determine 
the adequacy of the cerebral circulation, during which time the wound 
is covered with moist gauze. If no ill effects are observed, one 
of the various aforementioned types of ligation is performed. During 
the compression or after ligation, the patient may experience faintness, 
nausea Or vomiting, tinnitus, partial loss of vision, headache, contra- 
lateral hemiplegia, convulsions and sensory disturbances. Most of these 
improve and usually disappear. In some patients the sensory and motor 
changes are permanent. Blindness, aphasia and mental deterioration 
remain in some. In addition to the few who died during or shortly 
after the operative procedure, a number have suffered hemiplegia or 
death during the period from the fifth to the tenth days after operation. 
For this reason the patient should be at absolute rest in bed for ten days 
to two weeks after operation. 

The choice of whether to ligate the common or the internal carotid 
artery is not yet settled. In Dorrance’s series of 275 cases, ligation of 
the internal and common carotid arteries closely approximated each 
other, with slightly better results with the ligation of the common 
carotid artery. A few more recurrences occurred after ligation of 
the internal carotid artery. 

The majority of 25 opinions from King’s questionnaire advocated 
slow ligation of the common carotid artery, with fascia lata, a silver 
band, Neff’s clamp or Parham’s band. 








TaBLeE 1.—Results of Treatment in Cases Collected up to 1927, Including 
Dorrance’s Series and Results of King’s Questionnaire 
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TABLE 2.—Results of Treatment in One Hundred and Sixty-Five Cases Collected 
by the Authors (Not Including Their Own Cases) 
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In our series, ligation of the common carotid artery alone was done 
in 34 cases. Cure resulted in 17 cases (50 per cent), improvement in 9, 
failure in 6, death in 1 and recurrence in 7. 

Ligation of the internal carotid artery alone was done in 30 cases. 
Cure resulted in 15 cases (50 per cent), improvement in 6 (2 patients 
had hemiplegia), failure in 7, death in 1 and recurrence in 3. The result 
in 1 case was not stated. 

These results indicate no advantage of one over the other. 

It has been shown by Blackman, Dorrance, Matas and many others 
that after ligation of the common carotid artery there is a reversal of 
blood flow in the external carotid artery. Almost half of this recurrent 
flow, according to Dorrance, comes from the superior thyroid artery. 
Part of it comes from anastomoses between the descending branches of 
the occipital trunk and the deep cervical branches of the costovertebral 
trunk, and the lingual, facial, occipital and temporal arteries, with the cor- 
responding arteries of the opposite side. Dorrance expressed the belief 
that this reverse flow is important in preventing both cerebral anemia 
and the reversal of flow in the distal segment of the artery, which would 
occur if the internal carotid artery were ligated. He therefore advocated 
first ligation of the common carotid artery, then, if necessary, of the 
superior thyroid and occipital arteries. Later the external trunk itself 
could be ligated if necessary. 

In spite of the argument that ligation of the common carotid artery 
offers greater security, it would appear to the casual observer that the 
restoration of blood flow through the internal carotid artery by collateral 
circulation is just the effect one is trying to overcome. Actually, when 
the internal carotid artery itself is ligated, the reversed flow through 
the aneurysmal opening from the circle of Willis tends similarly to con- 
tinue the syndrome of pulsating exophthalmos. Since there is a flow of 
blood through the aneurysmal communication in either case, there seems 
to be little mechanical advantage of ligation of the common carotid artery 
over that of the internal carotid artery, or vice versa. To us it appears 
that the added safety of ligation of the common carotid artery makes it 
the better choice. 

Dorrance stated that the common carotid artery is the more logical 
choice for ligation because of the relations of the carotid sinus to the 
two types of ligation. If the internal carotid artery is ligated, there is 
dilatation of the carotid sinus and a subsequent fall in blood pressure. 
The latter adds to the danger of cerebral anemia still further. If the 
common carotid artery is ligated below its bifurcation, where the sinus 
is located, this danger is avoided. 

Esteban pointed out that a possible disadvantage of ligation of the 
common carotid artery is the increased possibility of embolism due to 
the slow reversed flow through the external carotid artery into the 
internal carotid artery. 
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Bilateral ligation of the carotid arteries was reported by C. H. Sattler 
in 14 cases, with 3 deaths. Locke reported 21 cases, with 3 deaths. In our 
group there were 3 cures and 1 fatality in 4 cases in which bilateral 
ligation was done. 

On the venous side the surgical approach consists of ligation or 
extirpation of the ophthalmic veins, use of diathermic coagulation of the 
veins (Fioletov), injection of sclerogenic solutions and direct ligation 
of the veins after enucleation. These act by causing thrombosis in the 
venous channel, extending to the region of the fistula. 

Of 3 cases in our group in which orbital venous ligation alone was 
performed, cure resulted in 1, improvement in 1 and failure in 1. 

Some authors, especially Continental ones, have ligated the internal 
jugular vein in conjunction with ligation of the carotid artery (Holman, 
Laméris, Verkerk and Guazzieri). Cure resulted in all of 4 reported 
cases. 

For the orbital arteriovenous communications, the vessels may ‘be 
approached transconjunctivally between the globe and the lateral orbital 
wall (Wheeler) or by the Kronlein operation or one of its modifications. 

From the results observed by us in our series, we advocate first rest 
and compression, with observation of the vision and general condition, 
then partial or total ligation of the common carotid artery. Later, the 
superior thyroid or external carotid artery can be dealt with if necessary. 

Spaeth, in his recent book on ophthalmic surgery, pointed out that 
roentgenologists have obtained satisfactory results with high voltage 
roentgen therapy in cases of carotid-cavernous aneurysm. This method 
has as yet had insufficient trial. Inability to limit the area of reaction to 
the desired small_area and the possibility of extension of the thrombotic 
process as a result of irradiation seem to be reasonable points agairst 
its use. . 

SUM MARY 


The literature on pulsating exophthalmos is brought up to date. One 
hundred and sixty-five cases have been added to the gathered literature, 
together with 6 of our cases. 

Increased intraocular tension in some of these cases is emphasized, 
since most of the English literature completely disregards this important 
point. 

Principles of treatment are discussed, since patients with this con- 
dition often present themselves to the oculist rather than to the general 
surgeon. 


904 West Adams Street. 
58 East Washington Street. 
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DISCUSSION 


Dr. F. Bruce Fracicx, Ann Arbor, Mich.: Drs. Meyer and Sugar 
have left little to be added to this subject in the light of the present 
knowledge concerning it. To the 6 cases of pulsating exophthalmos 
reported by them, I wish to add the summaries of 8 more, previously 
unreported cases of the same condition seen between the years 1924 
to 1939 in the University Hospital, Ann Arbor. 

(Eight cases were briefly summarized. ) 

That this condition is rarely seen is illustrated by the fact that these 
8 cases represent a frequency of 1 case of pulsating exophthalmos to 
every 22,500 patients seen in the clinic. 

The observation of Kattan that in the presence of carotid-cavernous 
aneurysm the vision may remain normal for over twenty-five years, even 
when accompanied by rather marked engorgement of the retinal vessels, 
illustrates well Whitnall’s findings in regard to the venous drainage of 
the eyeball and orbit. He states that the central vein of the retina opens 
most frequently separately into. the cavernous sinus, rarely into the 
superior or even the inferior ophthalmic vein, but that it always has 
at least one side connection, commonly with the superior ophthalmic 
vein. This anastomosis is not only important in carotid-cavernous 
aneurysms but explains why one does not have the clinical picture of 
occlusion of the central retinal vein in thrombosis of the cavernous sinus. 

For the sake of completeness of the discussion of pulsating exoph- 
thalmos, a little more might be said in regard to pulsation of the eyeball 
associated with defects in the wall of the orbit, as pointed out by the 
late John Wheeler. He stated that these bony defects may be due to a 
congenital arrest of development or an accompaniment of plexiform 
neurofibromatosis of the orbit (Recklinghausen’s disease) and that in 
this condition the bony defect may be congenital or the result of surgical 
removal of the orbital roof, as in the Naffziger operation for malignant 
exophthalmos. Wheeler also pointed out certain important differential 
diagnostic points between arteriovenous communications and orbito- 
cranial communications, which one should keep in mind when a patient 
with pulsating exophthalmos is presented. In orbitocranial communica- 
tion, the pulsation is more evident to the examiner on direct observation, 
while in arteriovenous communication the pulsation is seldom seen but 
may be elicited by compression of the globe and orbital tissues. The 
pulsation is synchronous with the pulse in both conditions. The pulsa- 
tion is not accompanied by the annoying bruit, as is always the case in 
arteriovenous communication. There is an absence of the markedly 
dilated veins of the eyeball, lids and surrounding tissues as seen in 
arteriovenous communications. 

All the diagnostic aids possible must be used to differentiate the 
types and location of the lesions causing pulsating exophthalmos if one 
is to obtain the highest percentage of good results for such patients. 

Dr. Epmunp B. Spaetu, Philadelphia: In a presentation on any 
subject which is as exhaustive as is this, one could select for a set dis- 
cussion any one of many different subdivisions or points of interest 
which are developed. Questions on the anatomic picture, the etiologic 
factors and the mechanics of the condition, the rationale of the therapy 
utilized and the gross local as well as the gross distant pathologic 
involvement all are of equal importance with the problem which I should 
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like to emphasize, namely, differential diagnosis. Even this is to be 
further limited in that only those cases are being considered for differ- 
entiation in which there are one or more of the following common 
factors: a history of trauma, a bruit or at least a pounding or throbbing 
sensation, exophthalmos, definite visible pulsation and modification of 
the signs and symptoms by temporary pressure on the centripetal blood 
vessels or by changes in the position of the patient’s head. In the final 
analysis, when considering vascular conditions alone the greatest single 
diagnostic necessity is the differentiation of an orbital, i. e., arterio- 
venous, aneurysm from an intracranial aneurysm of one of the larger 
intracranial cerebral blood vessels. Moller, who studied 555 cases of 
the latter condition, stated that in none of these was choked disk found, 
bulbar protrusion was rare, oculomotor paralyses were quite common 
and true pulsation was never seen. The authors’ subgroups, as they 
arranged them, are proper and clearcut. 
(Six case histories were briefly presented. ) 


Dr. T. L. Terry, Boston: In 1934 Mysel and I reported a case of 
pulsating exophthalmos resulting from an abnormal arteriovenous com- 
munication in the neck between the internal jugular and the internal 
carotid artery. Since that report was made, there have been several 
developments. The pulsating exophthalmos has recurred, as Reed pre- 
dicted in his discussion of the original report. This Reed based on 
the spontaneous onset attributable to congenital defects, and such con- 
genital defects are usually multiple. The patient had resumed heavy 
labor as a hod carrier. The roentgen localization by means of injection 
of thorium dioxide proved faulty in that another patient with an arterio- 
venous communication in the cavernous sinus showed a similar shadow 
in the neck with the use of the same technic. In spite of Dandy’s 
criticism, it seems most logical to believe that the abnormal communica- 
tion, as originally reported, was located in the neck, because whirlpools 
and eddies of arterial blood were seen in the internal jugular vein, a 
condition I have seen only near the location of arteriovenous communica- 
tions, since a mixture of arterial and venous blood would be complete a 
relatively short distance central to the aneurysm. It must be remem- 
bered that the murmur was loudest in the upper part of the neck and 
was slightly audible over the skull and the eye and that the amount of 
exophthalmos was never large. Although the pulsating exophthalmos 
has recurred, it is not as extensive as it was previous to the operation. 

Localization of abnormal arteriovenous communications is important 
because the communication is not always intracranial. It may be intra- 
orbital as shown by the case reported by an associate and myself in 1938. 
In event the communication is not in the cavernous sinus, it may be 
removed. On the basis of experience in several instances, it was found 
that the ultimate vision of the exophthalmic eye is often reduced. If that 
conclusion is correct, one should consider sacrificing the eye if by so 
doing the aneurysm can be eradicated. This is a surgical possibility 
if the aneurysm is in the orbit behind the globe. Verhoeff successfully 
obliterated the aneurysm causing a pulsating exophthalmos by enuclea- 
tion and by ligation of the orbital vessels. 

The abnormal arteriovenous communication can be visualized and 
thereby accurately located by use of radiopaque substances injected into 
the artery. The correct technic for getting this result appears to. be that 
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used by Dr. J. C. White, a neurosurgeon of the Massachusetts General 
Hospital. Relatively recently he exposed the carotid artery in a patient 
with typical extensive pulsating exophthalmos and placed a band of 
fascia lata around the artery. The fascia lata was made to constrict 
the vessel by successively stitching it tighter. After the artery was 
occluded considerably and the flow of blood through it slowed down, 
10 cc. of thorium dioxide was injected rapidly into the vessel distal to 
the fascia lata and the roentgen film exposed simultaneously with the 
injection. 

Dr. Puitip M. Lewis, Memphis: I wish to take just a few moments 
to add a brief discussion of 3 cases from the ophthalmic service of the 
John Gaston Hospital of the University of Tennessee. 

In the first case that I will discuss the pulsating exophthalmos was 
due to trauma. Ligation of the superior ophthalmic vein was first tried. 
It caused no benefit; in fact, it resulted in great harm, because the 
cornea immediately sloughed. After that the internal carotid artery 
was ligated. The eye had to be removed. Six months later the bruit 
returned. The patient was then lost from observation. She was 61 
years of age. 

The second patient, aged 25, had two distinct injuries to the head. 
The first one occurred six weeks before the second one and resulted in a 
rupture of the globe, causing him to lose his eye. Ten days later he was 
attacked by robbers with a blackjack, and almost immediately afterward, 
as he expressed it, his eye popped out of his socket, so that he was unable 
to close his eyelids. He did not complain of any noise in his head. 
When he was seen his eye was greatly proptosed. He had an ulcer 
of the cornea of the lower portion, and his vision was reduced to 20/100. 
Ligation of the internal carotid artery was done as soon as it was found 
that compression of the artery caused no untoward symptoms, and the 
eye was saved. The patient regained good vision, and everything in his 
case has been all right. 

The third patient, aged 41, is still under observation and has afforded 
a most interesting study. He gave a history of severe headache for two 
weeks before admission to the hospital. Six days previously he first 
noticed a noise in the left side of his head, and the following day his 
left eye was swollen ; the swelling greatly increased, and a throbbing pain 
was present in his eye all the time. Pain was also present in the left 
side of his face and upper teeth. He stated that he had never had any 
injury and had had no previous ocular trouble. Physical examination 
gave negative results except for the ocular findings. The eye was greatly 
proptosed, so that the entire cornea and most of the bulbar conjunc- 
tiva were constantly exposed. Its entire surface was dry and opaque. 
A superficial ulcer covered the entire cornea. The conjunctiva was 
edematous and bleeding from several points. The lids were firm and 
tense. They pulsated with each beat of the pulse. A bruit could be 
heard over the left brow and temple. Compression of the left carotid 
artery stopped the bruit, the pulsation and also the throbbing pain. 
Stereoscopic roentgenograms of the skull were negative. The reaction 
to the Kahn and Kline tests of the blood were 4 plus. The spinal fluid 
was normal and also negative for syphilis. 

The condition of the eye rapidly became worse, so that it was evident 
that it would have to be removed. Ligation of the internal carotid 
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artery was followed by an immediate improvement of all symptoms. 
A few days later the eye was eviscerated, at which time a purulent infec- 
tion was found to be present throughout the entire eye. Following this 
operation the reaction was severe, and pus drained from the scleral cavity 
for several weeks. 

About three weeks after ligation of the carotid artery the patient 
complained of increasing headaches. Lumbar puncture showed the 
spinal fluid to be cloudy and under an increased pressure of 150 mm. of 
water. The cell count was 915 per cubie millimeter. Seventy-three per 
cent were polymorphonuclear cells and 27 per cent lymphocytes. The 
culture was first reported positive for nonhemolytic streptococci. Sub- 
sequent cultures failed to show this organism but instead a gram-nega- 
tive bacillus, which proved to be Bacillus alcaligines. The presence of 
the organism in both cultures was probably due to contamination. None 
of the usual signs of meningitis were present, and the patient was not 
extremely ill. Sulfanilamide was given in large doses, and after a course 
was given he was also given sulfapyradine for a while. 

The spinal fluid gradually cleared, and the headache ceased. The 
patient then complained for the first time of poor vision in his right eye. 
Examination of the fundus showed partial primary atrophy of the optic 
nerve, the exact cause of which is somewhat doubtful. The entire 
temporal field of vision of this eye is lost, and his vision is 20/200. 
Probably pressure from the aneurysm on the central portion of the 
chiasm was responsible, but possibly it was caused by a localized menin- 
gitis involving the anterior horn of the chiasm on its medial side. The 
presence of an abscess of the brain is seriously suspected by the attend- 
ing neurologists who have examined the patient. The spinal fluid count 
was 50 per cubic millimeter when taken recently. The patient says he 
feels fine, and apparently he is going to recover. He is still confined to 
the hospital, where he has now been for over ten weeks. 

Syphilitic involvement of the wall of the internal carotid artery, with 
eventual rupture into the cavernous sinus, was the probably cause of the 
pulsating exophthalmos in this case. Bruit and the other symptoms 
have disappeared, but I think that it is an interesting case from the 
standpoint of the development of this meningeal condition. 
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Correspondence 


INTERSTITIAL KERATITIS AND RIBOFLAVIN 
DEFICIENCY 


To the Editor:—A letter by Dr. L. V. Johnson and Mr. R. E. 
Eckardt was published in the March number of the ARCHIVES under 
the heading “Is the Onset of Interstitial Keratitis Related to Riboflavin 
Deficiency ?” (page 631). This letter criticizes us for the wording of 
a news release published in the Cleveland Press of Feb. 3, 1940 and 
does not refer to our publication on the subject entitled “Ocular Mani- 
festations of Ariboflavinosis” (Pub. Health Rep. 55: 157 [Jan. 26] 
1940). We feel that we should call attention to the fact that the letter 
of Dr. Johnson and Mr. Eckardt does not refute any of the evidence 
in our paper. It should be unnecessary for us to point out that we 
have no control over the public press. 

We do not desire to enter into a controversy on the subject, and 
we feel that our published observations are sufficiently clear, sound and 
conservative. Our only reason for writing this reply is that the follow- 
ing statement from the letter of Dr. Johnson and Mr. Eckardt may 


cause some ophthalmologists to neglect to use riboflavin in the treatment 
of keratitis. 


Ophthalmologists will be disappointed with clinical results if, after reading the 
accounts widely distributed through the newspapers of all cities, they attempt to 
give relief to their patients by the use of preparations containing the riboflavin 
equivalent of a twentieth of a quart of milk! 


This statement is misleading, because in our publication we stated 
that we were using pure synthetic riboflavin in daily doses of 5 to 15 mg. 
When used in such amounts we have seen strikingly beneficial results 
in more than 50 cases of keratitis. Improvement is so much faster and 
better than with any other method of treatment that we want to urge 
ophthalmologists to test thoroughly the value of sufficient amounts of 
riboflavin in the treatment of their patients with keratitis. 


H. D. Kruse, M.D. 
Milbank Memorial Fund, New York. 
V. P. SypENSTRICKER, M.D. 
University of Georgia Medical School, Augusta. 
H. M. Crecktey, M.D. 
University of Georgia Medical School, Augusta. 


W. H. Sesrett, M.D. 
United States Public Health Service, Washington, D. C. 
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Notices 


A NEW FEATURE OF THE ARCHIVES 


Question and Answer Department.—To enable readers of the 
ARCHIVES to obtain information, if available, on a problem which has 
presented itself in their practice, a new department, called Questions and 
Answers, will be established, under the direction of Dr. W. L. Benedict. 

This plan has been carried out with success in one of the European 
ophthalmic journals and should be of service to the readers of the 
ARCHIVES. 

Questions are to be sent to Dr. W. L. Benedict, the Mayo Clinic, 
Rochester, Minn., accompanied by the. sender’s name or, if preferred, 


initials. The questions and the answers will be published in subsequent 
numbers of the ARCHIVES. 


1323 


- Sere 


= 


oy 
2 
YW 
* 


— 


‘9 = 
Se 





as 


PEE RN aed FN ag 


MBps 


te 
% 
hee 
bs 
; 
=, 





News and Notes 


Epitep By W. L. BENEDICT 


SOCIETY NEWS 


Meetings of Specialists—The Tennessee Academy of Ophthal- 
mology and Otolaryngology held its annual meeting in Chattanooga, 
April 9, in conjunction with the annual meeting of the Tennessee State 
Medical Association. Guest speakers were Drs. Harry S. Gradle, Chi- 
cago, on “Secondary Glaucoma,” and Albert C. Furstenberg, Ann 
Arbor, Mich., on “Acute Infections of the Mouth, Pharynx, Cervical 
Region and Mediastinum.” Dr. Wesley Wilkerson, Nashville, was 
elected president of the academy; Dr. J. V. Hodge, Kingsport, vice 
president, and Dr. William D. Stinson, Memphis, secretary. 


Home Study Course.—The home study course in the fundamentals 
of ophthalmology and/or otolaryngology that will be conducted by the 
American Academy of Ophthalmology and Otolaryngology will start 
on Aug. 1, 1940. Registration must be made through the executive 
secretary, Dr. W. P. Wherry, 1500 Medical Arts Building, Omaha, not 
later than July 1. 

UNIVERSITY NEWS 


Course on Ocular Conditions Available to Lay Workers.—A course 
entitled “A Survey of Eye Conditions” will be given at the summer 
session of New York University for workers in the fields of education, 
social welfare and nursing and in allied fields. The course, which has 
been offered since 1932 in cooperation with the Bureau of Service for 
the Blind, New York State Department of Social Welfare, aims to give 
a knowledge of ocular conditions as related to problems of general 
health and welfare, with emphasis on the need for conservation of 
sight and prevention of blindness. Information about the lectures may 
be obtained from Miss Ruth McCoy, Bureau of Services for the Blind, 
New York State Department of Social Welfare, 205 East Forty-Second 
Street, New York. 
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Abstracts from Current Literature 


EpItep BY Dr. WILLIAM ZENTMAYER 


Comparative Ophthalmology 


Ir1T1s (WuiTE Eye) 1n Fowts. J. E. R. McDonaau, Brit. J. Ophth. 
23: 659 (Oct.) 1939. 


Iritis in fowls, or “white eye,” is one of the manifestations of the 
disease complex which is most commonly known as “fowl paralysis.” 
The other manifestations are paralysis, leukemia and lymphocytomas. 
The condition results from the activity of the pathogenic developmental 
or mutation forms of Bacillus coli communis, which have their habitat 
in the intestinal canal. 

The color of the iris changes to varying shades of gray, first in one 
eye and then in the other. Synechiae form, the pupils become contracted 
and finally obliterated and the animal is rendered blind. 

The first histologic change in the iris consists of a perivascular invasion 
of leukocytes, which is most marked in the anterior part of the iris, 
where the striped sphincter pupillae muscle is found. As the severity 
of the infection increases, the iris gradually becomes so densely infiltrated 
that it is difficult to describe its structure. The pigment epithelium swells 
and degenerates as the severity of the iritis increases. The pigment 
particles agglutinate into balls, which wander into the iris tissue or into 
the posterior chamber. The normal fat of the iris disappears. Similar, 
but less marked, changes occur in the ciliary body and its processes. A 
migration of cells and pigment into the vitreous may occur, with the 
formation of a fine network of connective tissue. The anterior chamber 
is filled with plasma, which contains a varying number of leukocytes. 
Cells are found covering the fibers of the ligamentum pectinatum and 
infiltrating the walls of Schlemm’s canal, to the extent of producing 
wartlike masses which project into the canal. The choroid is but little 
affected. The vessels are dilated, and the cells of the pigment epithelium 
swell and show signs of wandering. The retina is never attacked 
primarily. The papilla and pecten may be infiltrated with leukocytes. 
The iridocyclitis which occurs in fowls is not to be differentiated from 
the manifestation of disease which appears in man as a symptom of 
intestinal toxemia. 


The article is illustrated. W. ZENTMAYER 


Cornea and Sclera 


AN Unusuat ConplITION OF THE PosTERIOR SURFACE OF THE CORNEA 


(PosTERIOR HERPES OF THE CorNEA). L. Stax, Brit. J. Ophth. 
23: 622 (Sept.) 1939. 


A well built youth, aged 18, had acne vulgaris and comedos over 
the face. He never had herpes labialis. With the biomicroscope, there 
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was seen in the upper half of the ight cornea a longitudinal grayish 
white area, and in an irregular row in the center of this band were a 
few clear circular holes. The band was located in the position of the 
corneal endothelium, and the clear areas caused the beam of light to 
bulge into the anterior chamber. They looked like small vesicles, but 
the posterior surface could not be seen, and one was left with the 
impression that the clear areas were ruptured vesicles. A similar con- 
dition was present in the lower half of the left cornea. 

About two months later, in the right eye, the opacity stretched from 
the center of the cornea to about “9 o’clock” on the edge of the semi- 
dilated pupil. The gray area was of uneven thickness, being denser at 
the temporal end, and the clear areas were punched out, with raised 
edges. It appeared as if the layer of endothelial cells had become curled 
forward and folded over. 

In the left eye the condition was situated at “6 o’clock” on the edge 
of the iris. Four years later there was a suggestion of interstitial 
changes in the right cornea. Vision in the right eye was 6/9 and in the 
left 6/6. 

The literature on allied conditions is reviewed. 


The article is illustrated. W. ZENTMAYER. 


Glaucoma 


ON THE TREATMENT WITH “GLAUCOSAN” OF CASES OF GLAUCOMA 
OPERATED UPON WITHOUT SUCCESS, AND OF COMPLICATED 
Cataracts. C. HAmBurcerR, Brit. J. Ophth. 23:557 (Aug.) 
1939. 


Hamburger states that in his opinion persons who have been operated 
on for glaucoma should not be subjected to a second operation until 
tentative treatment with drops of glaucosan (synthetic epinephrine) has 
been tried. 

The author states that he is not opposed to any surgical opera- 
tion for glaucoma simplex. He is convinced, however, of the correctness 
of the foregoing advice. For those surgeons who fear that an acute 
attack of glaucoma will develop following the instillation of this drug, 
massage with it instead of instillation is recommended. Detailed 
directions are given for this procedure. Quotations from many authors 
are presented as to the value of the use of this epinephrine substitute in 
cases of primary and of secondary glaucoma. W. ZENTMAYER. 


GLAUCOMA AND THE VEGETATIVE NERvous System. M. FRADKINA, 
L. Levina, F. Stern and T. SHusova, Vestnik oftal. 14: 3, 1939. 


The authors attempted to establish the relation between the changes 
occurring in the function of the central nervous system and glaucoma, 
particularly in cases of unilateral glaucoma or in cases in which one eye 
is affected more than the other. The study included: (1) examination 
of the albumin content in the blisters formed on application of cantharides 
plaster on symmetric regions of the skin; (2) determination of the 
dermographic reaction, and (3) determination of the hydrophilic 
reaction, i. e., the time of disappearance of the wheal formed after intra- 
dermal injection of physiologic solution of sodium chloride. On the 
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side affected with glaucoma the content of albumin was higher, the _ 
disappeared sooner, and the dermographic reaction was less marked ; 
other words, a vegetative asymmetry was observed. 

In addition, the determination of the metabolism of sugar and aqueous 
in glaucomatous patients by functional testing of the sugar tolerance 
indicated also some changes in the central vegetative nervous system. 

The following conclusions were arrived at: 


1. The extensive vegetative asymmetry in unilateral glaucoma does 
not fit in with the conception of segmentary cervical vegetative apparatus. 


2. The character of the curves of the sugar and aqueous metabolism 
in glaucomatous patients indicates a disturbance in the central vegetative 
nervous system. 


3. It is probable that the observed changes in the vegetative nervous 
system play a definite role in the pathogenesis of glaucoma. 


O. SITCHEVSKA. 


Injuries 


CLINICAL AND EXPERIMENTAL STUDIES OF THE OCULAR CHANGES 
PRODUCED BY CATERPILLAR Harrs. C. KINUKAWA and S. 
Matsupa, Arch. f. Ophth. 140: 70 (Feb.) 1939. 


One case of caterpillar ophthalmia in a boy 16 years of age is 
reported. A caterpillar of the species Gastropache pini had been thrown 
against his eye. Immediately afterward the eye became _ severely 


inflamed. Ophthalmologic examination revealed several caterpillar hairs 
more or less firmly embedded in the bulbar conjunctiva, cornea and 
sclera. Most of these hairs were removed. Two weeks later the eye 
was almost pale, but two hairs could be seen in the cornea and three in 
the iris. These hairs slowly migrated backward, during which process 
phases of severe keratoiritis alternated with quiescent periods. One 
and a half years after the accident there were two distinct corneal 
opacities representing former sites of hairs and one nodular, tubercle-like 
lesion of the iris which still contained a fragment of hair. Ophthalmo- 
scopic examination revealed mild optic neuritis and two white rod-shaped 
choroidal lesions, 1 to 3 disk diameters long and % disk diameter in 
width. This picture remained unchanged during two and one-half 
months of clinical observation. This is the third reported case of changes 
in the fundus in caterpillar ophthalmia. The authors interpreted the rod- 
shaped choroidal lesions as the result of lodgment and subsequent 
encapsulation of caterpillar hairs in the choroid. By throwing cater- 
pillars against the opened (by means of a speculum) eye of rabbits, 
experimental caterpillar ophthalmia was produced by Kinukawa and 
Matsuda. The migration of hairs backward could be followed and 
studied in detail. The hairs reached the retina and choroid either through 
the vitreous or through the ciliary body. The usual reactive changes 
occurred around the hairs. In 3 of 12 rabbits with experimental cater- 
pillar ophthalmia, the disk showed mild edema, although no hairs could 
be found at or near the nerve head. Hairs usually reached the posterior 
segment within two weeks from the time they had struck the bulbar 


mee ace! Safonau * Ss a pear eS ne = ves 
Soran - Sea ; wT wa so mtr a 9's oe ~ pe 


Sg ee See 


—— 
Pa 








# 








1328 ARCHIVES OF OPHTHALMOLOGY 


surface. The ocular movements provided the kinetic energy for the 
migration of the hair, the direction of which was determined by the 
innumerable barbs which each hair was carrying. 


P. C. KRONFELD. 


Instruments 


DESCRIPTION OF A NEW PropToMETER. J. R. Mcutcn, Brit. J. Ophth. 
23: 677 (Oct.) 1939. 

A new proptometer is described by Mutch which consists of a small 
metal stand with a central plunger, on the upper part of which is a milli- 
meter scale. To use the instrument, the patient’s face must be in a 
horizontal position. The patient is told to close the eyes and direct them 
straight ahead, that is, toward the ceiling. The highest point of the 
cornea as seen through the closed upper eyelid is noted, and the plunger 
of the instrument is allowed to rest on it. The feet of the instrument 
are then allowed to drop until the longer foot rests on the lower orbital 
margin and the shorter one on the upper orbital margin. Any exophthal- 
mos or enophthalmos present can be ascertained by reading the scale. 


The article is illustrated. W. ZENTMAYER 


Lacrimal Apparatus 


INFANTILE DacryocysTITIS TREATED BY SURGICAL DIATHERMY. 
A. M. MacGIvivray, Brit. J. Ophth. 23:630 (Sept.) 1939. 


In cases of intractable dacryocystitis in infants, MacGillivray used 
diathermy, with the current adjusted to an adequate cauterizing strength. 
With the patient under chloroform anesthesia the sac is laid bare, 
as in extirpation of the sac, the incision passing through the fistula. The 
wound is packed with a pledget of wool soaked with epinephrine hydro- 
chloride. The indifferent electrode is placed under the bare buttocks of 
the child. The current is sent through a blunt-pointed probe. After 
removal of the pledget the interior of the sac is thoroughly cauterized, 
including the infundibulum and the entrance of the nasal duct into the 
nose. The divided halves of the fistula are cauterized. No stitches 


are required. The wound heals by granulation. yw Zentwaver. 


Lens 


EXPERIMENTAL DINITROPHENOL CATARACT. G. BasILe, Ann. di ottal. 
e clin. ocul. 67: 223 (March) 1939. 


The author administered dinitrephenol to 15 rabbits in doses varying 
from 4 to 30 mg. per kilogram of body weight per day. The animals 
lived from one week to six months. All except those receiving the 
largest doses, which died within a relatively short time, showed a 
decrease in weight. None showed any lenticular changes or other 
changes in the eyes, except for a slight accentuation of the posterior 
suture iines in 1 animal. S. R. Grrrorp. 
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PATHOGENESIS AND INVOLUTION OF CATARACT OF D1aBETES MELLITUs. 
M. Buckters, Klin. Monatsbl. f. Augenh. 102: 465 (April) 1939. 


Bicklers described his observations in a case in which changes in the 
lenticular turbidity were recorded continuously and metabolic tests were 
made simultaneously. A tabular report indicated the gradual retrogres- 
sion of the cataract, the sugar content of the urine and blood, the specific 
gravity of the urine, the water balance and the dose of insulin that was 
administered. The retrogression of the turbidity of the lens began 
in the axis and advanced in an irregular manner‘ toward the periphery, 
but it seemed to be more rapid on the temporal side. The table dis- 
closes that the subsidence of the turbidity was already noticeable at a 
time at which there still existed a considerable metabolic disturbance. 
One increase in the blood sugar was accompanied by a slight increase 
in the turbidity of the lens, but a second increase in the sugar content 
caused no lenticular changes. It cannot be decided whether the decrease 
in the visual acuity was caused by a lenticular turbidity or by a change 
in the refractive power during the temporary hyperopia. The author 
believes that the two processes developed simultaneously. In trying 
to find an explanation for these two disorders, the author cites the theory 
advanced by Granstrom for the development of the diabetic impairment 
in the refraction and the one advanced by Braun for the pathogenesis 
of the lenticular turbidities. Both of these authors ascribe great impor- 
tance to the disturbance in the mineral and water exchanges. The 
turbidity in the lens as well as the transitory hyperopia are apparently 
due to a temporary increase in the water content of the lens. 


J. A. M.A. 


Neurology 


REMISSIONS IN MULTIPLE SCLEROSIS. M. R. Brown and T. J. Put- 
nAM, Arch. Neurol. & Psychiat. 41:913 (May) 1939. 


This article is particularly interesting for the statistics as to the 
frequency of occurrence of the principal symptoms and the course of 
individual symptoms in 133 cases of multiple sclerosis. In general, 
the authors found that symptoms evidently due to small lesions, such 
as diplopia, central scotoma or sensory disturbances of one extremity, 
tend to regress within a few months, whereas symptoms apparently 
due to large lesions, such as paraplegia, ataxia and mental deterioration, 
are usually permanent. They conclude that most lesions of multiple 
sclerosis go through an acute stage, after which a variable number of 
fibers regain the ability to conduct impulses, some or many fibers per- 
manently losing the power of conductivity in the presence of most large 


lesions. R. IrvINE 


A Note on THREE CASES SHOWING “CROCODILE TEARS” AFTER FACIAL 
Paraysis. L. H. Savin, Brit. J. Ophth. 23: 479 (July) 1939. 


Three cases in which profuse lacrimation in the eye of the side 
affected by facial palsy are reported. Such tearing may produce a 
troublesome secondary blepharitis. Two methods of treatment are sug- 
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gested: excision of the palpebral portion of the lacrimal gland on the 
affected side and blocking of Meckel’s ganglion with alcohol after the 


Sluder technic. W. ZENTMAYER. 


Ocular Muscles 


PARALYSES OF ASSOCIATED MOVEMENTS OF THE EYES: CLINICAL AND 
PuHysIOpATHOLOGIC Stupy. P. V. Morax, Ann. d’ocul. 176: 337 
(May) 1939. 


In the normal state movements of the ocular globes are all associated 
binocular ones and occur in two principal forms: (1) parallel move- 
ments, such as when the eyes are moved in the same direction, that is, 
horizontal movements to the left and to the right and vertical movements 
up and down, and (2) nonparallel movements, convergent and divergent. 

In pathologic states different functions of seeing can be altered or 
suppressed ; thus are developed the paralyses of associated movements 
of the eyes, also known under the name of functional paralyses. Parinaud 
was the first to group the paralyses of associated movements of the eyes, 
although he was not the first to write on the subject. In a classic mono- 
graph he united them and showed their importance and clinical value. 
He described four kinds of paralysis of associated movement: paralysis 
of parallel horizontal movements, paralysis of parallel vertical move- 
ments, paralysis of convergent movements and paralysis of divergent 
movements. 

This article is divided into numerous sections dealing with: (1) 
examination of the associated ocular motility, with regard to both 
voluntary and reflex movements ; (2) complete ophthalmologic examina- 
tion, including study of the oculomotor paralysis, pupillary modifications, 
retraction of the upper lid, visual disturbances, the cornea, the visual 
acuity of the fundus, when necessary, and (3) complete neurologic 
examination. 

Under the second main heading is taken up aspects and value of 
dissociation of voluntary and reflex movements. This subject matter is 
subdivided and presented under the following topics: complete dissocia- 
tion, incomplete dissociation, evolution and dissociation in the hyper- 
tonic syndromes. ; 

Diagnosis is then taken up, and the last part of the article is devoted 
to clinical forms of paralysis of sight. These are divided into two groups ; 
voluntary and automatic reflex forms. The first group is subdivided 
into voluntary paralysis of sight in all directions, paralysis of voluntary 
vertical movements of the eyes and paralysis of voluntary lateral move- 
ments of the eyes. The second group is subdivided into absolute paralysis 
of sight in all directions, absolute paralysis of vertical movements of 
the eyes and absolute paralysis of lateral movements. 


S. H. McKeg. 


Operations 
TECHNIC OF CORNEAL TRANSPLANTATION. O. SHERESHEWSKAYA, 
Vestnik oftal. 14: 77, 1939. 


Filatov’s technic is used with the following modifications: A broad 
conjunctival flap is used which covers the whole cornea: this assures 
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better fixation. The conjunctiva is undermined along all the limbus 
after the flap is made. This lessens the tension and the danger of prolapse 
of the vitreous, and also makes it easier to suture the conjunctival 
wound of the flap. The chief modification concerns the sutures. Three 
simple sutures are used instead of two double-armed ones. The two side 
sutures are tied at the beginning, and only the third, the middle one, is 
left with a loose loop and is tied after the transplant is put in position. 
This procedure simplifies and hastens the operation and prevents the 
entanglement of the loose loops. O. SITCHEVSKA. 


Orbit, Eyeball and Accessory Sinuses 


FACIAL AND OrsBiTaL Actinomycosis. E. Katt, Bull. Soc. d’opht. de 
Paris 51: 167 (March) 1939. 


At the age of 13 a girl had multiple abscesses of the right side of 
the face and jaw which were considered tuberculous. Healing was slow, 
with dense scar formation. At the age of 16 an abscess appeared at the 
external canthus of the right orbit. The inflammation was profound, and 
hyperostosis of the lateral orbital wall was noted. The external rectus 
muscle was completely paralyzed. The fundus of the eye was normal, 
but the visual acuity was reduced to % by haziness of the corneal 
epithelium. Treatment consisted of the administration of potassium 
iodide in doses of 5 Gm. per day and ten applications of radium therapy. 
The Wassermann reaction was negative. A portion of the granuloma 
was excised for study. Photographs of the patient, a roentgenogram 
of the orbit showing the hyperostosis and a photomicrograph of the 
excised tissue showing the organisms are included in the article. Eight 
treatments of iodoform ionotherapy with a current of 60 milliamperes 
for ten minutes was beneficial. L. L. Maver. 


Parasites 


Ocutar Eutriasis (Ocutar Conpition Due To Larvae). VIAL- 
LEFONT, HARANT and Temp te, Ann. d’ocul. 176: 417 (June) 1939. 


The authors had the good fortune to observe 2 cases of this rare con- 
dition, ocular euliasis, which has been seldom seen in France. 

Under a subtitle “External Ocular Euliasis,” 2 personal observa- 
tions were reported of involvement of the conjunctival and of the lacrimal 
sac. Under the subtitle “Internal Ocular Euliasis,” the effects of the 
infection on the anterior and posterior parts of the eye are described. 

The recognition of larvae in the conjunctival cul-de-sac is of con- 
siderable importance, because destruction of the larvae, which is not 
difficult, is rapidly followed by cure. On the other hand, the presence 
of larvae in the interior of the globe is a condition of gravity. While the 
larvae are often visible in the anterior chamber, their observation in the 
posterior part of the eye may be impossible. Their presence here may 
cause iritis, iridocyclitis and other lesions of considerable gravity, some- 
times necessitating enucleation of the globe. The authors point out that 
internal euliasis, often due to Hypoderma bovis, is nearly always found 
in children. An extensive bibliography accompanies the article. 


S. H. McKee. 
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Pharmacology 


ACETYLARSAN AND Its Toxic EFFECT ON THE VISUAL APPARATUS. 
C. Stroopants and C. ScHepens, Ann. d’ocul. 176: 519 (July) 
1939. 


In discussing the pharmacology of arsenical preparations, the author 
considers first those which have especially general tonic properties and 
are weak in their action on spirillums. They rarely cause visual accidents. 
Birch-Hirschfeld reported that though they cause a central scotoma with 
hemorrhage of the retina, the trouble ceases when the intoxication is 
arrested. The second group of preparations consisted of those which 
had strong action on the spirillums. 

The disturbances attributed to the use of acetylarsan include a con- 
siderable list that the writers have collected from the literature. Among 
the visual lesions, retinal hemorrhages and also hemorrhages in the 
vitreous have been observed. There are many reports of inflammation 
of the optic nerve. 

The authors report a case of optic neuritis in detail, giving the 
symptoms, pathogenesis, causation, prophylaxis and treatment. 

A section is devoted to the use of acetylarsan (a French proprietary 
preparation stated to be the p-oxyacetylamino phenylarsinate of 
diethylamine) in ocular therapeutics, and the writers cite Hartmann, 
who treated 1067 patients without a single accident. 

A bibliography accompanies the article. S. H. McKee. 


Retina and Optic Nerve 


LaTE RESULTS IN RETINAL-DETACHMENT OPERATIONS. D. K. 
PiscHEL, Am. J. Ophth. 22: 130 (Feb.) 1939. 


Remarking that the true value of an operation for retinal detachment 
can be estimated only by reviewing the results after a period of time, 
Pischel studied patients who had been operated on at least a year 
previously. He discusses the results under: reappearance of detachment ; 
degeneration of the macula; atrophy of the retina ; optic atrophy ; ectasia 
of the sclera; troublesome hyperphoria, and development of cataract. 
The following summary is given: 


“Of the 63 patients who had been operated upon at least a year 
previously, 37, or 58 percent, had a successful issue. Of these 37 success- 
ful cases, only 32 could be found for reexamination. 

“All cases had been operated upon by the Safar method of multiple 
diathermy puncture. While in the earliest cases only one line of pins 
had been inserted, in all the later cases double rows of pins had been 
used, together with transcleral treatment (Larsson) or with bident 
electrode. 

“There were four cases of more than four years’ standing, five of 
more than three years’, six of more than two years’, and eighteen of 
more than one year’s standing. 

“No relapse had occurred in any case which was ‘cured’ for three 
months. 
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“Four patients ‘cured’ had a recurrence within three months of 
the first operation, but were permanently cured by a second operation, 
while a fifth had two recurrences within the same period of time and 
was cured by a third operation. 

“Only one case of cataract developed in previously uninjured lenses. 

“Three cases of traumatic complicated cataract showed an increase 
in density of the lens opacity, as did one of complicated cataract. 

“All vision once regained was successfully retained except in three 
cases of cataract.” WS Rune. 


THE ProGNnostic SIGNIFICANCE OF OPHTHALMOSCOPIC FINDINGS IN 
Cases oF Hicu Systotic BLoop Pressure. Rosert U. GILLAN, 
Brit. M. J. 1: 609 (March 25) 1939. 


This investigation was undertaken to discover whether or not ophthal- 
moscopic examination might help in the differentiation of cases of high 
blood pressure from a prognostic point of view. Eighty-three patients 
with a blood pressure of more than 170 mm. were examined and were, 
observed for a period up to five years. Two points were especially 
investigated: (1) the state of the retinal blood vessels ghd (2) the 
presence of hemorrhages and exudates in the retina. 

In addition to the well known signs of arterial degeneration in the 
retina, the author speaks of two additional features: (1) a haze over- 
lying the arteries at points, especially at the arteriovenous crossings, 
which obscure the vessels wholly or in part, and (2) attenuation of the 
arterial blood stream to the point of complete obliteration in some cases 
and of reduction to a mere thread in others. The author believes 
that there is no better criterion than the old one that the degree of 
narrowing of the lumen of the arteries is an index of the stage to 
which arterial degeneration has progressed. A study of these patients 
has shown that there is a close relation between’ the degree of retinal 
arteriosclerosis and the incidence of death and of cerebral hemorrhage. 
In the group with advanced obliteration of the vessels, signs of cerebral 
hemorrhage developed in seven-eighths within an average of two and a 
half years. 

These patients also showed that there was a relation between the 
degree of sclerosis and the height of the systolic blood préssure. In fact, 
the degree of vascular degeneration as observed in the retinal blood 
vessels affords a much more accurate index of the gravity of the condi- 
tion than the systolic blood pressure itself. Of patients with high 
systolic blood pressure, those showing advanced narrowing or oblitera- 
tion of the retinal arteries are the most liable to cerebral hemorrhage. 

Deposits were present in the retinas of 22 patients. In 21 of these the 
exudates appeared as small white dots. They correspond to the type 
described by Foster Moore (1925) as belonging to the picture of arterio- 
sclerotic retinitis. In 3 of the patients with exudates signs of cerebral 
hemorrhage developed. This proves that the presence of exudates does 
not appear to be of such serious prognostic significance as high systolic 
blood pressure, nor is it comparable to retinal arterial degeneration. 
None of these patients showed the usual signs of albuminuric retinitis 
or of diabetic retinitis. This does not argue that high blood pressure has 
no influence, but it does argue that it is not the sole cause. 
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Retinal hemorrhages were noted in 6 patients. The hemorrhages 
seem to bear little relation to the height of the systolic blood pressure and 
do not of themselves seem to be of serious import. 

The author concludes from this study that in cases of high systolic 
blood pressure the retinal arteries provide a reliable index of the state 
of the cerebral arteries and furnish an accurate means of foretelling 
which persons are most liable to vascular accidents of the brain. 


ARNOLD KNAppP. 


Pure D1aspetic RETROBULBAR NEURITIS: REPORT OF A _ CASE. 
F, TERRIEN, E. Azerap and J. Vorsin, Bull. Soc. d’opht. de Paris 
51: 111 (Feb.) 1939. 


A man of 45 had rapid and sudden loss of central vision. The 
visual acuity of the right eye was 0.1 and that of the left eye 0.2. The 
peripheral fields were normal, but there were bilateral scotomas for 
colors. General examination gave entirely negative results except for 
severe diabetes. There was no evidence of an exogenous poisoning. 
Treatment of the acidosis by diet and insulin, together with daily injec- 
tions of acetylcholine and vitamin B, occasioned prompt recovery. On 
questioning the patient it was found that he had had a similar attack 
some six months previously due to indiscretion in the diabetic regimen. 
Few instances of such a toxicity had been reported in the literature. 
The knowledge that diabetic persons may have involvement of the optic 
nerves is emphasized by the report of this case. ‘ Y Maves 


LesBer’s DisEASE CurED BY NEUROSURGICAL INTERVENTION. P. PuEcH, 
R. Bonnet and L. Guittaumart, Bull. Soc. d’opht. de Paris 51: 
116 (Feb.) 1939. 


After an attack of whooping cough, a man aged 28 noted loss of 
vision. A diagnosis of retrobulbar neuritis was made. Various medi- 
cations were tried without avail. Visual acuity was recorded as 1/50 
for each eye with large absolute central scotomas. The retinal arteries 
gradually became attenuated and the veins somewhat engorged. Inquiry 
into family history revealed that the mother had Leber’s disease; an 
uncle, the mother’s brother, also had a similar condition. At operation 
serous meningitis of the frontal lobe in the neighborhood of the sylvian 
—_— was found and in addition arachnoiditis of the area of the optic 
chiasm. 

Excellent drawings of the areas exposed at operation are included. 
Visual acuity increased to 10/10 in each eye after operation. 


L. L. Mayer. 


FoRMATION OF ANEURYSMAL DILATATIONS OF THE RETINAL ARTERIES 
IN A PATIENT WITH HyPERTENSION. P. BAILLIART, SCHIFF- 
WERTHEIMER and L. Juvanon, Bull. Soc. d’opht. de Paris 51: 
164 (March) 1939. 


Visual difficulties had existed for six months in the left eye of a 
man 48 years of age. For a year he was known to have general hyper- 
tension with the systolic blood pressure ranging between 140 and 220 
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mm..of mercury. Ocular tension vas normal. Vision was 0.2 in the 
left eye and 1.0 in the right. General examination revealed nothing of 
significance. Lesions of the arterioles were noted in both retinas. In 
the right eye the inferior temporal artery appeared as a white cord, and 
small hemorrhages were found in the neighborhood of the arterioles. 
Lesions in the left eye were similar but more marked. The arterial 
tension was raised to 90. Periodic examinations of the left fundus showed 
progressive formation of arterial aneurysms, which became more readily 
viewed when pressure was exerted on the globe. The authors believe 
the condition to be one of arteriolar weakness. Two excellent photo- 


graphs are shown. lL. 2. Maven. 


Trachoma 


TRACHOMA AND THE COMPENSATION Law. A. Tiscornia and J. M. 
Vita Ortiz, Ann. d’ocul. 176: 451 (June) 1939. 


In a recent article by one of the authors, it was shown that while 
from the point of view of compensation the proportion of traumatic 
lesions of the conjunctiva is not large, it is certain nevertheless that a 
good number of persons with such lesions need the attention of a 
physician. Post-traumatic conjunctivitis often causes incapacity for work, 
and ocular disturbances also arise from foreign bodies, subconjunctival 
hemorrhages, irritated pterygia, steam or chemical burns and trachoma. 

Despite the organized efforts against trachoma, this condition still 
constitutes a great problem. Ocular accidents among trachomatous 
patients increase relatively with increased industrial activity. Such 
cases are particularly frequent in certain provinces during the time of 
the harvest. 

Numerous phases of the compensation law with reference to accidents 
among trachomatous patients are discussed. 

An extensive bibliography accompanies the article. 


S. H. McKee. 


Tumors 


THERAPEUTIC RESULTS IN ONE HUNDRED CASES OF EPITHELIOMA OF 
THE Lip TREATED BY IRRADIATION AT THE RADIUM INSTITUTE OF 
Paris BETWEEN 1935 anp 1937. M.A. Dottrus, Bull. Soc. d’opht. 
de Paris 51: 27 (Jan.) 1939. 


Of 100 paitents with epithelioma of the lid, 38 were treated in 1935, 
32 in 1936 and 30 in 1937. Thirty-six of the growths were found at 
the internal canthus, 26 at the interior of the lid, 13 contiguous with 
the nose, 9 under the orbit, 8 above the orbit and in the region of the 
eyebrow, 3 on the upper lid, 3 at the corneal limbus, 2 at the external 
angle and 1 in the orbital cavity. Fifty-seven of the patients were women 
and 43 men. Radium was used in 96 cases, roentgen ray with radium 
in 3 cases and teleradium therapy for an enormous epithelioma of the 
orbit. The technic is explained in full, and the methods used to guard 
against injury to the eye from the rays are detailed. Eighty-eight 
patients were considered cured. Complications existing in the eye or 
its adnexa did not entitle 10 of the patients to be registered as cured. 
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Extension of the initial lesion in 2 patients could not be halted. With 
proper care and protection of the eyeball, radiation is preferred to opera- 
tion because of less chance of ugly scar formation. | | Mayer. 


UNILATERAL ExoPHTHALMOS OCCASIONED BY A TUMOR OF THE ORBIT 
METASTASIZING FROM A LATENT CANCER OF THE PROSTATE. P. 


Bonnet and L. PauFIQuE, Bull. Soc. d’opht. de Paris 51: 63 (Jan.) 
1939. 


A year previous to this report one of the authors presented a case 
of tumor of the orbit in which total exenteration was done. The tumor 
was thought to be primary, but histologic examination revealed its 
metastatic nature. General examination of the patient showed the 
existence of a cancer of the prostate. This was confirmed at autopsy 
by microscopic examination. The present report was enhanced in value 
by this previous experience. A man of 65 had exophthalmos of the 
left eye. The condition began a year previously with ptosis, followed 
in one month by mild proptosis. Pain was rather severe. Movement 
was possible in all directions, but limited. Its rapid growth was syg- 
gestive of malignancy. The results of a general examination, except 
for the prostate, were negative. A portion of the orbital tumor was 
removed for diagnosis, and the histologic structure of a prostatic carci- 
noma was found. The finding of the orbital tumor emphasized the 
necessity of examining the prostate and also brought out the diagnosis 
of an asymptomatic malignant growth of the prostate. 


L. L. MAYER. 
Vision 


NUTRITION AND NIGHT BLINDNESS. I. A. MANVILLE, Northwest Med. 


38: 208 (June) 1939. 


According to Manville, night blindness occurs not only in persons 
suffering with vitamin A deficiency but in those with diseases of the 
eye such as glaucoma, choroiditis, optic neuritis, toxic amblyopia, pig- 
mented retinitis and detachment of the retina. He presents the results 
obtained by various investigators in the measurement of night blind- 
ness, and from these figures it is seen that from 20 to 40 per cent of the 
population are suffering from various degrees of night blindness. Much 
has been said about night blindness as a cause of accidents, and the 
author mentions another important phase in relation to the increasing 
number of traffic accidents. This has to do with the pedestrian and not 
with the driver. Observations in Portland indicate that a large majority 
of pedestrians killed by automobiles are 50 years of age or older. 
It is just as likely, or even more probable, that a person in this age 
group, in contrast to drivers as a group, will be suffering from vitamin A 
deficiency and consequently night blindness. Certainly cirrhosis of the 
liver and perhaps other pathologic changes occurring in the liver among 
the aged is of far greater frequency than among younger persons. This 
would predispose to a vitamin A deficiency. J. A.M.A 
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Therapeutics 


RETROBULBAR NEURITIS AMELIORATED BY PHENOLIZATION OF THE 
NASAL GANGLION. C. DEJEAN, J. FeRRIE and J. Roux, Arch. Soc. 
d. sc. méd. et biol. de Montpellier 20: 58 ( Feb.) 1939. 


In a case in which a presumptive diagnosis of tobacco amblyopia was 
made the vision on first consultation was 20/200 in the right eye and 
16/200 in the left eye. The sinuses were normal except for possible 
involvement of the posterior ethmoid sinuses. A tampon soaked in 
Bonain’s liquid (equal parts of cocaine hydrochloride, menthol and 
phenol) was placed in contact with each nasal ganglion for forty minutes. 
Though the patient continued to smoke and drink (contrary to instruc- 
tions), the vision improved day by day, and in two weeks it was 20/20 
in each eye. The absolute central scotoma disappeared, though red in 


the central field was seen as orange. J. E. Lesensoun 


VITAMIN A AND EPITHELIZATION OF THE CILIARY LAYER. L. GENET, 
Bull. Soc. d’opht. de Paris 51: 157 (Feb.) 1939. 


Genet reports the beneficial effects of the use of ointment containing 
vitamin A after removal of an epithelioma of the lacrimal sac. Ordi- 
narily in elderly persons the epithelium may form an epidermoid cyst, 
which necessitates surgical intervention. With the use of the ointment, 
healing was without incident\in 2 patients. L; L. Maver. 


Mopern Nutrition. W. Heupke, Klin. Monatsbl. f. Augenh. 102: 
161 (Feb.) 1939. 


Valuable questions on nutrition in divers climates are discussed with 
reference to general health and the eyes. The merits of carbohydrates, 
meat, fish and vegetables are evaluated on this basis for the healthy and 
the pathologic organism. The prescribing and preparation of a salt- 
poor diet are given ample space and are illustrated by tables. The 
author comments on the confirmed value of the raw diet. Furthermore, 
he discusses physicomedical adjuvants, including baths with carbonic 
acid, massage of the skin and the administration of potassium nitrate and 
theobromine combined with the use of glyceryl trinitrate internally. 
Instructive dietary suggestions are given for the treatment of tuberculosis, 
with especial mention of the diet outlined for lupus by Sauerbruch and 
Herrmannsdorfer. Heupke concludes by stressing the importance given 
to diet in recent years after a long period of disregard. The results of 
local treatment of and surgical procedures on the eyes may be improved 
by attention to dietary measures. K. L. Srott. 
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Society Transactions 


Epitep sy W. L. BENEDICT 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, 
SECTION ON OPHTHALMOLOGY 


Francis Heep Apter, M.D., Chairman 
WarreEN S. REEsE, M.D., Clerk 
Feb. 15, 1940 


Aplasia of the Optic Nerve. Dr. Harotp G. Scuere and Dr. A. M. 
ORNSTEEN. 

The literature on aplasia of the optic nerve has been reviewed. Com- 
plete aplasia of the optic nerve is due to failure of development of the 
mesodermal and ectodermal elements, with the result that there is no 
evidence of an optic papilla in the eye. Hypoplasia of the optic nerve, 
in which central vessels are present in a small pale disk, is due to 
absence of the ganglion cell layer of the retina with resulting absence 
of nerve fibers in the optic nerve. The latter condition was observed in 
a 3 year old boy who had been blind since birth. 


DISCUSSION 


Dr. Mary BucHANAN: I had 1 case last year in which both eyes 
were affected. The disks were very small and gray, and the vessels 
were extremely narrow. The mother of the patient stated that when 
she was six months’ pregnant she had uremia and was admitted to 
the hospital for hypertension. Her child, as in the case reported here, 
was born at full term and is very bright. He is now at the Overlook 
School for the Blind. 

Dr. Francis Heep ADLER: If the aplasia of the disk in this case 
had been due to failure of the ganglion cells to send fibers into the 
porous optic nerve, it should be possible with red-free illumination to 
detect absence of the fibers. I tried this but was unsuccessful owing 
to the difficulty of examination without an anesthetic. Although no 
fibers were seen, the examination was unsatisfactory, and I cannot say 
definitely that fibers were absent. 


Retinochoroiditis of the Jensen Type with Secondary Glaucoma. Dr. 
Tuomas H. Cowan. ; 

A white woman 34 years of age presented an ocular condition that 
was diagnosed retinochoroiditis. The lesion, situated near to but not 
contiguous with the disk, had a whitish, smooth, raised appearance. 
There were no opacities of the vitreous or signs of uveitis in the 
anterior segment of the globe. Secondary glaucoma with high tension 
was present. The only relevant clinical finding was an abscess about a 
tooth, which later was extracted. The appearance of the lesion gradually 
changed until it resembled the usual lesion of retinochoroiditis of limited 
extent, and the tension returned to normal. 
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Finally, the lesion healed completely, leaving a small, whitish, lightly 
pigmented scar. Vision equaled 6/6-+. The visual field showed a 
sector scotoma from a point near the blindspot corresponding to the 
site of the lesion to the nasal periphery. 


DISCUSSION 


Dr. WALTER I. LittreE: Dr. Cowan’s case presented two interest- 
ing clinical problems: 

1. In view of the localized elevated grayish white area in the choroid 
just temporal and superior to the right optic disk without evidence 
of any associated inflammation, could the condition have been an early 
choroidal tumor? This diagnosis was ruled out because of the pre- 
cipitous onset of the symptoms and the progressive course of the disease, 
with subsequent regression of all the inflammatory signs except the 
permanent chorioretinal defect. 

2. Should the final diagnosis be Jensen’s retinitis or posterior uveitis 
complicated with a secondary glaucoma? 

When I examined this patient the cornea was steamy and thick, 
and numerous discrete deposits were seen on the posterior corneal 
surface. The pupil was contracted, and the media were so cloudy that 
a detailed view of the fundus was impossible. The intraocular tension 
was 72 mm. of mercury with the Schidtz tonometer. I made a diagnosis 
of posterior uveitis with secondary glaucoma and advised the use of 
atropine instead of myotics. 

The subsequent course, as described by Dr. Cowan, substantiates 
this diagnosis, as in my experience secondary glaucoma or uveitis has 
never been associated with Jensen’s retinitis. Also, the final defect 
of the visual field is not continuous with the physiologic blindspot. 
These three findings, uveitis, secondary glaucoma and the field defect, 
are much more typical of uveitis than of Jensen’s retinitis. 

Dr. THomas Cowan: The question of classification of various 
types of choroiditis is, of course, open to discussion. I do not think 
that this case is one of true juxtapapillaris, but the definition of Jensen’s 
disease is more or less arbitrary. Recent authors have considered that 
Jensen’s disease can be so diagnosed only when the lesion is contiguous 
with the disk, although authors directly after the time of Jensen did not 
conform entirely with this definition and reported cases in which the 
lesion was far from the disk as belonging to the same category. Heath, 
a recent writer on the subject, thinks that all those cases in which the 
lesion is solitary and deep extends far into the retina are related and 
that the symptoms can be considered typical of a disease which 
characteristically occurs in young persons under 35 years who are usually 
intelligent and present no other signs of ill health until the ocular lesion 
occurs. Many cases of choroiditis of this and of other types have been 
described in which secondary glaucoma occurred. 

I might say that the only case of Jensen’s retinochoroiditis in which 
a pathologic report was made, that of Abraham, was one in which the 
eye was removed because the lesion was thought to be a tumor. The 
lesion might be considered a tumor, especially in those instances in 
which some pigmentation was present in the early stages. 
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External Exudative Retinitis; Coats’s Disease. Dr. Wuttarp G. 
MENGEL. 


The retinal involvement in this disease is characterized by large 
masses of white or yellow-white exudate beneath the retinal vessels, 
associated with cholesterol crystals. The onset is insidious and the 
causation obscure. The disease occurs in young persons whose general 
health is excellent. Usually the condition is unilateral. 

Two cases were observed. In the first case, that of a woman aged 
33, the right eye showed large white areas with cholesterol crystals 
beneath the inferior temporal and nasal vessels and also extending 
across the upper part of the fundus beneath ‘the retinal vessels. In 
this case the associated factors which might be responsible for the 
exudative retinitis were a sensitivity to tuberculosis and the effect of a 
miscarriage three months previous to the discovery of blurred vision, 
with the possibility of small emboli lodging in the retinal vessels. 

In the second case, that of a girl aged 2 years, the left eye showed 
a large white area with cholesterol crystals in the macular region extend- 
ing between the superior and the inferior temporal blood vessels and 
laterally from the nerve head to the far temporal periphery. The retinal 
vessels were clearly visible over the area and were not covered by 
exudate at any place. The associated factors in this case were repeated 
trauma and the possible congenital nature of the condition, the result 
of bleeding in the mother during late pregnancy. These associated 
factors were present, but proof of a direct connection to the exudative 
condition could not be made. 


DISCUSSION 


Dr. Sipney L. Orsno: I shall describe the visual fields and 
retinal picture of a patient with exudative retinitis (case reported in 
1929) who was seen also by Dr. Heed. The family history seems 
significant because it included cases of tuberculosis, disease of the nerve 
tissues, retinal disease and blindness, with syphilis excluded. 

R. G., white, aged 19, was in good health. Her mother died at 
36 years of age of an undiagnosed tumor of the brain. Two aunts and 
the maternal grandmother died of tuberculosis. The patient’s father 
died at the age of 74 of a stroke. His sister, blind, died as a young 
adult. She was the mother of a child born blind who died in‘early 
infancy. Several children of a paternal uncle died while young. The 
patient has 2 brothers and 4 sisters in good health. One sister, fifteen 
years older, has poor vision due to retinitis pigmentosa discovered at 
the age of 9. 

Friends noticed a peculiar bright gleam from the left eye of the 
patient about seven months prior to the time she consulted me in 
the hope of having the poor vision in the left eye remedied by. glasses. 
Physical examination and clinical laboratory studies gave negative results 
except as follows: The hemoglobin content was 76 per cent with a 
normal red cell count. There was no leukocytosis; the differential count 
showed 62 per cent polymorphonuclears, 35 per cent lymphoevtes, and 
1 per cent each of mononuclears, eosinophils and basophils, The coagu 
lation time was three minutes, 

Vision in the right eve was 20/15 + ; that in the left eye was 10/200 
in a restricted field, but with color perception retained. The external 
appearance was normal except for a peculiar light gleam from the left 
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pupil. Tension was normal. The left pupil reacted poorly to light, and 
the consensual reflex from left to right was poor. 

The left nerve head was hazy and poorly defined, except at its 
upper tempc ral margin. The lower three fourths of the fundus was 
seen as a homogeneous, soft, yellowish white opaque surface raised 
almost uniformly about 1.5 D. Its borders extended from the margin 
of the disk upward and temporally and upward and nasally almost as 
far as the eye could see. The upper nasal border, at first straight, 
developed a number of undulations which were sharply defined from 
the nearly normal fundus above and presented some ovoid collections 
and streaks of soft gray pigment slightly below its superior limit. 

The massive yellowish white surface was uniformly of one color. A 
few lustrous crystalline spots (cholesterol?) were seen in the lower 
temporal field. 

The retinal arteries and veins passed on to the yellowish white area 
and contrariwise without showing any appreciable bends. 

Far down and far out near the 5 o’clock region there was an 
increased number of good-sized venous and arterial branches, some 
of which terminated with glomerulus-like coils. In one instance there 
was an anastomosis of a small vein with an arterial branch. Fusiform 
swellings were also seen. 

The yellowish white surface beyond these vascular coils became 
billowy and projected several diopters forward in a number of rolls 
of retinal detachment, in which the ultimate terminal vessels were lost. 


Histologic Picture of Secondary Glaucoma. Dr. WILFRED E. Fry. 
(This presentation was illustrated with lantern slides.) 


One of the most frequent specimens that are sent to the pathologic 
laboratory is an eye enucleated because of secondary glaucoma. The 
pathologic material therefore available for the study of secondary glau- 
coma is large. Changes will occur in all parts of the eye. There are 
certain conditions which are ordinarily recognized as being frequently 
associated with secondary glaucoma. 

In addition to changes of the eye which are produced by the causes 
of secondary glaucoma, as shown in this slide, there may be other 
ocular changes which are recognized as being associated with increased 
intraocular tension. Of these changes, I want to call praticular atten- 
tion to two, namely: sclerosis of the iris and ciliary body arterioles 
and perivascular infiltration of the anterior ciliary vessels. Because of the 
great number of changes found in either primary or secondary glaucoma, 
it is difficult to say which bear a causative relation and which are 
merely secondary to the disease process. Examination of eyes with 
certain types of secondary glaucoma may be of use, because the eye is 
frequently enucleated in a relatively early stage of the glaucomatous 
process instead of in a late stage, as is usually the case when an eye 
blinded from absolute glaucoma is removed. One of the early signs 
to which attention has been called is the perivascular infiltration which 
occurs about the anterior ciliary vessels, 

A number of sections of eyes that were enucleated at the University 
of Pennsylvania were examined, It was possible in most instances to 
verify the statement of Evans. These sections were of eyes with various 
conditions and were not limited to those showing intraocular tumor. 
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The slides presented here were from eyes with intraocular tumor, with 
one exception. In this instance a melanosarcoma of the iris was present. 
The glaucomatous globe may be compared to a sphere which is 
inflated under pressure. In order to have the pressure maintained in 
the sphere, not only must any large exit, which might be compared 
to the canal of Schlemm, be occluded but the sphere must be of non- 
porous material. In the globe there are many small potential openings 
at the exit and entrance of vessels and nerves, which, according to the 
present examination, are occluded by the infiltration of lymphocytes. 


DISCUSSION 


Dr, J. Q. GrirFitH JR.: I know nothing about glaucoma. It would 
be rather a simple matter to block such perivascular spaces in animals by 
injections of kaolin to see if what Dr. Fry would consider secondary 
glaucoma develops. I believe that a great deal more fluid is absorbed 
by perivascular and perineural spaces in the central nervous system 
than is commonly believed. Because there are no quantitative ways 
of measuring the amount of absorption, either into the blood stream or 
through these spaces, the general supposition has been that most fluid 
passes on in the blood vessels. There are methods for blocking 
“lymphatic absorption” or absorption in the perivascular and perineural 
spaces. One can perhaps find how important this is by finding out what 
damage has been done by blocking it. I think this would be a good 
approach to the problem that Dr. Fry has outlined. 


Surgical Treatment of Palsy of the Abducens and Trochlear Nerves. 
Dr. GLEN GREGORY GIBSON. 


Selected cases of palsy of the abducens and trochlear nerves were pre- 
sented to illustrate the various degrees of these conditions and the type of 
operative correction which proved to be the most satisfactory in overcom- 
ing them. The importance of classifying the degree of both the subnormal 
rotational power of the palsied muscle and the excessive rotational ability 
of its direct antagonist were emphasized. The secondary rotational changes 
in the muscles of the normal eye were demonstrated to be of important 
surgical significance. The status of the sensory correspondence of the 
two eyes before the onset of the palsy was demonstrated to be of utmost 
importance in determining the ultimate outcome. Binocular single vision 
may be hoped for in cases in which binocularity had been well established 
before the onset of the palsy and in which the surgical procedure is 
correctly applied to the abnormally acting muscles. Cosmetic improve- 
ment is the most that can be expected in those cases in which the palsy 
antecedes the development of binocular single vision. Bilateral recession 
of the internal rectus muscles and recession of the internal rectus muscle 
combined with the Himmelscheimer technic are recommended when the 
degree of the palsy and the rotational abnormalities warrant these various, 
procedures in the various types of palsy of the abducens nerve. For’ 
palsy of the trochlear nerve, recession of the contralateral inferior rectus 
muscle gives satisfactory results in proper cases. Occasionally the homo- 
lateral inferior oblique muscle also may be tenotomized. It also may 
occasionally be necessary to operate on both the vertical and the 
horizontal motor muscles at the same time. Encouraging results may be 
anticipated when the surgical procedure is applied according to the 
muscular abnormalities. 
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DISCUSSION 


Dr. EpMuNpD B. SpaetH: Dr. Gibson’s presentation as well as his 
excellent results bear out his latest sentence relative to the satisfactory 
results which can be obtained. With regard to tendon transplantations 
for palsy ot the abducens nerve, the external rotation which is obtained 
is not the direct result of the transplantations themselves. The superior 
and inferior rectus muscles cannot develop any external rotational effect. 
I think the two transplantations simply increase and augment an 
aponeurosis along the external rectus muscle at its scleral insertion—the 
superior rectus above, the inferior rectus below and the advanced 
external rectus between the two—holding the eye in such a position 
that the superior and inferior oblique muscles acting together function 
as external rotators, i. e., to give the abduction which occurs. I am 
almost sure of this because I saw a startling demonstratixn of it at 
the Graduate School of the University of Pennsylvania in the labora- 
tory for work on muscles, where these various isolated palsies are 
studied as to the diplopia, the head tiltings which occur, etc., by 
injections into the muscles of healthy persons. A patient following 
tendon transplantations exhibited 18 to 20 degrees of external rotation. 
An injection was made along the line of the inferior oblique tendon. 
The patient immediately lost temporarily all of the external rotation 
which he had had before the injection. So I am rather certain 
that the tendon transplantations serve to hold the eye in that position 
to which it has been moved by the resection of the external rectus 
muscle and the recession of the internal rectus muscle, and the two 
oblique muscles together in this position of relative abduction now permit 
further external rotation. 

Just a few words about the mechanics of the surgical treatment of 
palsy of the trochlear nerve. The operation can be done on either the 
inferior oblique muscle of the same eye or the inferior rectus muscle of 
the opposite eye. The indications for surgical intervention are quite 
definite. Bielschowsky, and White and Duane, separately, have presented 
indications and contraindications for these two procedures. They feel 
that tenotomy or resection of the inferior rectus muscle of the contra- 
lateral eye is indicated in those cases in which the lateral deviation is 
least outstanding, or one with esophoria or esotropia, and in those cases 
of palsy of the trochlear nerve in which overaction is the greatest factor. 
Bielschowsky was definite in outlining the operation for this. He felt 
that the subconjunctival recession should be done in the depths of the cul- 
de-sac, a suture passed through the muscle mass and this then detached 
from the sclera. One half of the suture is passed through the bulbar 
conjunctiva and the episcleral tissue beneath the limbus, and then the 
patient is directed to look from eyes front to eyes laterally, e. g., toward 
the contralateral direction, and the suture is tied with the eyes in that 
position while, and at the time the two eyes are horizontally parallel. 
Tenotomy of the inferior oblique muscle on the same side is to be 
carried out in those cases in which there is either an accompanying 
exophoria or in which there is little if any torticollis and little if any 
overreaction of the contralateral synergist. White feels that the tenotomy 
of the inferior oblique muscle is an unsatisfactory procedure and is to be 
done as an operation secondary to that on the inferior rectus muscle on 
the contralateral side and never as a primary procedure. 
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A Self-Setting Crossed Cylinder. Dr. JosepH I. Pascat. 


A crossed cylinder set in a mount having its own axis scale makes 
it possible for the cylinder to be accurately adjusted for any position 
and kept in that position during the process of twirling. It also has 
an automatic stop, so that the rotation is exactly through an angle of 
180 degrees and provides for rapidly changing the power of the 
crossed cylinder used. The spherical element can be changed without 
disturbing the crossed. cylinder during the three position test until 
astigmatism is either uncovered or ruled out. For locating the accurate 
axis, the axes of the mounted crossed cylinder can be set at 45 degrees 
to the test cylinder axes and twirled while fixed in the position more 
easily and more accurately than can be done with a loosely held 
crossed cylinder. 


The Intramarginal Suture in Repair of the Lid. Dr. Henry MINsky. 


Two simple methods of suturing recent lacerations of the borders 
of the lids follow: 

The intramarginal splinting suture consists in forcing a torn border 
of the lid up against the other intact one by means of a double-armed 
suture, which is made to pass first in the plane of the gray line by 
precise placement of equal quadrant arcs through the tips of the wound. 
Then the lips of the marginal tear are brought together by the first 
half of a surgeon’s knot in order to approximate accurately not only 
the edges of the torn border but the corresponding parts of the 
lacerated conjunctiva, which at this stage is repaired by buried inter- 
rupted catgut sutures, This mattress suture is finally brought through 
the plane of the gray line of the intact opposite lid and tied over a 
rubber bolater, completing the aplinting mechaniam, 

When both lids are involved, this suture takes the form of a figure 


eight, The correction of a noteh may be achieved by the same 
procedure, 


Unusual Lens Changes Following Trauma: Origin and Treatment. 
Dr. Dantet M. Rotett. 


This paper will be published in full, with discussion, in a later 
issue of the ARCHIVES. 


Pseudotumor of the Orbit. Dr. WiLtIs KNIGHTON. 


A patient with a unilateral orbital mass associated with exophthalmos 
and ptosis received six weeks of conservative treatment, after which 
the mass receded and the exophthalmos disappeared. At the end of 
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another two weeks no mass could be felt and the eye appeared normal 
in all respects. A diagnosis of inflammatory pseudotumor of the orbit 
was made. j 

DISCUSSION 


Dr. Byron SmitH: An Italian 55 years of age with a condition 
similar to that described by Dr. Knighton was recently treated at the 
New York Eye and Ear Infirmary in the ophthalmic service of Dr. 
Bernard Samuels. He first came under observation about three months 
ago, at which time he complained of lacrimation and progressive 
exophthalmos. Detailed examination, including roentgenograms 
of the sinuses, orbit and skull, in addition to a blood test and other 
laboratory procedures, failed to establish the diagnosis. Exophthal- 
mometer readings over the following two months revealed a slight 
increase in the degree of unilateral exophthalmos. The visual acuity 
began to fail, and immobility of the proptosed eye became marked. 
The opposite eye also suffered a corresponding decrease in visual acuity 
and an altitudinal defect in the visual field of both eyes. Retinal 
hemorrhages and edema of the disk developed along with the progress 
of exophthalmos in the affected eye. About two weeks ago it was 
decided that an exploration of the orbit should be performed. In 
view of the fact that deep palpation in the superior nasal quadrant 
revealed the presence of a dense resistance rather deep in the orbit, 
it was considered that this region should be chosen as the optimal 
position for surgical approach. An incision was made through the 
conjunctiva between the medial rectus and the superior rectus tendon. 
The superior rectus tendon was dissected free from the globe and the 
dissection carried toward the apex of the orbit within Tenon’s capsule. 
By this exposure a firm, smooth, rounded, adherent mass was palpated 
adjacent to the superior nasal quadrant of the orbital wall. A biopsy 
of the mass was performed with some difficulty due to excessive bleed- 
ing. No attempt was made to excise the mass. The postoperative 
course was uneventful. By microscopic examination the tissue removed 
from this mass was diagnosed as chronic inflammatory fibrous con- 
nective tissue, In view of the bilateral superior altitudinal defect of the 
visual field, it was considered advisable to carry out further neurologic 
investigation, A complete neurologic examination indicated nothing 
nore than eould be interpreted from the visual fields, At present the 
patient is under observation at the Neurological Inatitute for the eon 
sideration of eneephalography, 


Intravital Color of the Macula, Dr, Jonan W. Norpdenson, 


The macula of the dead eye is yellow and has for a long time been 
called the yellow spot. The macula of the living eye has also been 
thought to be yellow, and on that assumption the explanation of vari- 
ous physiologic optical phenomena have been based. 

After the invention of the ophthalmoscope, a yellow color of the 
macula was sought for in vain, and finally Schweigger (1870) 
announced that it did not exist in the living retina. Against this 
assertion, Schmidt-Rimpler advanced the opinion that the yellow color 
could not be seen until after death, when the retina became opaque and 
the yellow color became a coating color. 
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In 1902 Gullstrand undertook a thorough investigation of the 
question, and as a result stated that no yellow color was to be found 
in the living retina. The following arguments were advanced in 
support of this statement: 1. If the retina is carefully dissected from 
the choroid, no yellow color can be seen in the macula. 2. On ophthal- 
moscopic examination of richly pigmented eyes, in which much light 
is reflected from the retinal pigment, and of eyes with an embolus of 
the central artery of the retina, in which the retina is opaque, and on 
examination of eyes with the red-free light of the mercury lamp, which 
is an accurate detector of any yellow color, no yellow light can be 
seen. 3. The entoptical phenomena in the macula cannot be explained 
by a yellow color of the same. 4. Likewise, the differences in the 
central and paracentral color vision speak against the presence of 
a yellow color in the macula. 

The dissections were repeated by Dimmer, Sattler, Schmidt- 
Rimpler and others, who all found a yellow macula. The ophthal- 
moscopic examinations were repeated by Dimmer, who corroborated . 
Gullstrand’s findings in richly pigmented eyes with the mercury lamp 
but who was able to see with sunlight a yellow area around the fovea 
of one-third the diameter of the papilla . He assumed that in the living 
eye the yellow color was limited to this small area but that after death 
it diffused into the whole macula. 

Gullstrand for his part maintained that on careful dissection the 
macula did not show any yellow color. He considered that the yellow 
color seen in sunlight came from the choroid, and he thought it incon- 
ceivable that a color that was seen brilliant when occupying a thirty 
times larger volume in the dead eye should not be seen in the living 
eye. 

The question was then taken up by Vogt. He examined the eye 
with a red-free light and found, like Dimmer, a smaller yellow spot, 
which he first, in accordance with Gullstrand, considered as caused 
by light from the choroid, Later he altered his opinion and declared 
it to be a color in the retina, He attributed Gullstrand’s failure to 
see this yellow color to weak illumination. 

Gullstrand replied that if the darker spot in the center of the 
macula could be seen only with weak illumination, the light from the 
surrounding retina was above the threshold of perception, but that 
as to the yellow light seen by Vogt, no yellow color could be seen in 
the center with strong illumination. He showed by several arguments 
that it must be generated by light reflected from the sclera and having 
its yellow color from the choroid. He also showed that the illumination 
necessary to give the yellow color was about forty times the illumina- 
tion necessary for the light to be above the threshold of perception. 

To this Vogt replied that it had not been proved that because the 
light was above the threshold of vision it was also above the threshold 
for color and that in cases in which the retina was atrophic, no yellow 
color could be seen in the periphery. 

The ophthalmic world having in general accepted the views of Vogt, 
the work on this subject was taken up later along different lines in the 
clinic with which I am associated. 

The dissections have been repeated by Kugelberg, with the same 
results that were obtained by Gullstrand. An analysis of the color 
substance has shown that it is not a carotene. 
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Ophthalmoscopic observations have shown that when the central 
dark spot is visible in weak illumination, the light from the surround- 
ing part of the retina is above the threshold for yellow. Further 
opkthalmoscopic examination of fundi in eyes shortly after death 
showed no yellow color in the macula. Finally, ophthalmoscopic 
examination of the periphery of the fundus in red-free light showed 
that where the retina is as thin as in the fovea a yellow color is to be 
seen. 

Ophthalmoscopic examinations have also been made by Kugelberg in 
monochromatic light with the aid of a specially built monochromator. 
With a light which is the contrast color of the yellow in question, 
one would expect to get a black spot on the macula, but this is not the case. 
With monochromatic light the light in the yellow area has the same 
character as the light coming from the tissues behind the retina. 

Renewed researches on color mixing undertaken by Olsson with 
Gullstrand’s color mixing apparatus confirmed the opinion that the 
difference in color vision centrally and paracentrally cannot be explained 
by an absorption in a yellow color centrally. 

In focal illumination of the retina with Koeppe’s method in red- 
free light, no yellow color could be seen, as Koeppe had previously 
stated. 

All these observations tend to make it most likely that there is no 
yellow color in the macula. Its presence in the dead eye may be due 
either to a diffusion of color from retinal pigment and choroid or to 
the circumstance that a colorless substance present in the macula of 
the living eye by some chemical process suddenly turns yellow. 


DISCUSSION 


Dr. Ratpu I, Lioyp: The yellow color of the macula is easily 
shown if one will use an adequate source of light (Bausch & Lomb are 
light, 1,400 candle power) and filter the rays through a glass cell with an 
inside depth of 10 mm, and containing a solution of copper sulfate 
(30 per cent) and eiro-viridin blue (1 per cent), Whether this proves 
the actual color of the macula or not is beyond me, but it is the only 
way that I have found what Holm (Arch. f. Ophth. 108: 1-85, 1922) 
says is the real color of the macula. The Hildreth mercury vapor light 
adapted to the binocular ophthalmoscope of Gullstrand and the white light 
supplied with that instrument do not give this color at all. No hand 
ophthalmoscope that I have used has ever shown it either. The only hand 
ophthalmoscope used in this country that I have not tried for this purpose 
is the Friedenwald instrument. I have tried Wratten filters of gelatin 
placed between glass disks and the arc light just described, and the color 
does not appear. My object in trying out these various devices was not 
primarily to find the yellow macula but to find the most efficient light to 
demonstrate retinal lesions in and about the macula. I have also used the 
sodium light, which shows well any tags of remnants of the’ hyaloid 
artery or Bergmeister’s papilla attached to the disk and is not uncom- 
fortable to the patient, but it also does not show the yellow color of the 
macula, nor does it show retinal lesions as well as the red-free light 
— with the solution of copper sulfate and eiro-viridin and the arc 
ight. 
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Dr. ARNOLD Knapp: Dr. Nordenson mentioned briefly some experi- 
ments he is making with monochromatic light obtained by the use of a 
prism, whereby he is able to get any kind of light with which he wants 
to work. Would he tell more in detail about this apparatus? 


Dr. J. W. Norpenson: In reply to Dr. Lloyd’s statement, the red- 
free light is a much better test for yellow than a light which contains red. 
That is a well known physical fact, and that is the reason why one sees 
it with the red-free light. The yellow color, however, comes from the 
choroid and not from the retina. 

Dr. Knapp has asked how this monochromatic light fs obtained. The 
instrument is of a type which is produced by Zeiss for technical use 
and in which some alterations were made. The source of light is an arc 
lamp, from which the light is thrown on a prism through a slit. The 
prism gives the spectrum from which the desired light is selected through 
another slit. Both slits are made small, and very pure monochromatic 
light is obtained. With its use I can now make differential diagnoses. 
Thus there is a remarkable difference between arteries and veins. There 
are wavelengths that make the arteries disappear, probably because of 
the spectral qualities of the arterial blood, whereas the veins snow. The 
choroidal vessels also disappear with the arteries. It may be recollected 
that many years ago there was a discussion about the vessels of the 
caput medusae in glaucoma. They were at that time declared by 
anatomists and physiologists to be arteries ; an analysis of their spectrum 
had shown a spectrum of oxyhemoglobin. If such vessels are examined 
with this monochromatic light it will be found that they disappear for 
the same wavelength as the arteries. They are veins which carry 
presumably arterial blood; for some reason the blood is not reduced 
enough, the oxygen remains in the blood and the blood gives the 
oxyhemoglobin spectrum. Again, small black dots in the fundus may be 
differentiated, because blood pigment dots disappear at certain wave- 
lengths, which, on the other hand, give a good reaction to ordinary 
pigment. Much of this is not new, because there are many investigators 
who have been working with filters, but one can never get the exact 
light wanted with filters. 


Harvey Cushing, M.D. Dr. BERNARD SAMUELS. 


This paper was published in full as an obituary in the March issue 
of the ARCHIVES, page 633. 


DISCUSSION 


Dr. Ratpu I. Lroyp: Dr. Samuels’ paper is worthy of the man he 
seeks to honor, and that is a great achievement. I should like to call 
attention to a report by Dr. Cushing (Experiences with Orbito-Ethmoidal 
Osteomata Having Intracranial Complications, with Report of Four 
Cases, Surg., Gynec & Obst. 44: 721- 42, 1927 ) which is a classic, not 
only because it depicts the surgeon’s point of view but because it displays 
the true conception of his obligation to his patients and the high ideal 
this man set for himself. Four patients with this unusual condition had 
come under Cushing’s care. The first 2 had been successfully operated 
on but died because of an infection passing from the nose through the 
opening left in the dura. Cushing then devised a plan of occluding this 
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opening in the dura by a transplant of fascia from the thigh, and the 
last 2 patients recovered. Reviewing the 2 cases that turned out so 
unfavorably, he blamed himself for not having foreseen that an infection 
was likely to pass through this opening in the dura. It is done in the 
way one would expect now after reading his “Life of Osler” and deserves 
a place beside the Hippocratic oath in the medical literature. 

Patients often say, “You doctors take this as an every-day matter 
but remember, this is my wife.” This article should be read by the laity 
to get a proper conception of the professional ideal and by the young 
doctor for an unforgettable exposition of the honorable traditions of 
the art. 

Dr. Ernest F. Kruc: I knew Dr. Cushing curing his very early 
years in Cleveland. There was one trait of his that should be mentioned 
and that is the fact that he never lost interest in any patient he ever had 
under his care. I have evidence of that in 3 patients of mine on whom 
he operated. He watched 1 patient for twenty years. That patient finally 
died in Chicago about six years ago. She came to me regularly, and she 
saw Dr. Cushing regularly until she died. He told me that he was in 
almost constant correspondence with the patients on whom he operated. 
He never allowed them to get out of his reach. I think that shows the 
character of the man. Those patients were a part of him after they had 
once come under his observation, and they appreciated it. That is why 
he was so well liked and so well known everywhere. 
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Book Reviews 


Worth’s Squint. By F. Bernard Chavasse, M.D. Price, $8. Pp. 688, 
with 225 illustrations. Philadelphia: P. Blakiston’s Son & Co., 
Inc., 1939. 


This book considers the problem of squint from the point of view 
of comparative anatomy, embryology and reflex physiology. Thus, the 
first section on foundations of binocular reactions permits an interesting 
insight into the problems of relative and absolute rest and also into the 
changes of the various axes during phylogenetic development. The 
chapter on the close connection of the primitive reflexes of self preserva- 
tion and aggression and their influence on the angle gamma, the orbital 
and visual axes and the extent of binocular fields is followed by a discus- 
sion of the physiologic questions of fixation and refixation, accommoda- 
tion and pupillary reflexes. According to the author, the static anatomic 
bond between the two eyes and its control by the aforementioned reflexes 
will be strengthened in the vertebrate line with the increasing acuity of 
stereoscopic vision and refined with the development of the macula and 
fovea. 

The second section treats the ontogenetic changes of the visual and 
orbital axes and the reflex development of the child. Two essential fac- 
tors lead to final coordination: the unconditioned reflexes (inborn, 
dependent on the passage of time) and the conditioned reflexes 
(empiristic, dependent on usage). The originally acquired conditioned 
reflexes may become fixed by continued usage in infancy and in early 
childhood at a time when they are in a state of “flux” (diminishing 
flux). The author states that the assumed unconditioned fixity will be 
maintained for life. In the reviewer’s opinion, it would be more appro- 
priate to say that they “may” maintain unconditioned fixity, since some 
are subject to extinction—like abnormal reflexes after the age of 5 to 8 
years. The definition of fusion as “a reflex issue, in appropriate reaction, 
of stimuli incident bi-retinally” is not fortunate and is rather involved. 


The following section on the pathology of binocular anomalies is 
the most complicated part of the book. The problem of squint is con- 
sidered from the standpoint of reflex pathology. The complexity of the 
subject matter and the detailed descriptions are at times distracting. In 
review, some of the outstanding ideas can be mentioned. Sensory, motor 
and central obstacles—congenital or acquired—may hinder the normal 
fusion of stimuli. Immature reflexes especially will be menaced. In 
early childhood even slight obstacles are apt to produce permanent 
defects. The site and nature of different types of hindrances in the 
reflex pathway are treated in subclassifications in separate chapters. 
Heterophoria is discussed in connection with dissociation by primary 
obstacles. The chapter on dissociation by primary sensory obstacles 
covers the ophthalmoplegias, asymmetries and other ophthalmoplegic 
motor obstacles. In the practically valuable chapter on accommodational 
squint and other types of squint some credit is given to Worth’s work. 
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Of great theoretic importance are the three chapters of this section 
dealing with the reactions to dissociation, the inhibitions and the sequelae 
and the secondary correspondences. The terminology is new in parts and 
makes the reading rather strenuous, and it is not always simple and 
expressive, as, for example, “reciprocal proprioception,” ‘hibition of 
heteroception” and “inhibitory and exhibitory secondary proprioceptive 
correspondences.” When the reader has overcome this difficulty, how- 
ever, he is rewarded by a fuller understanding of some of the clinical 
problems of strabismus in the light of reflex pathology. The subject 
matter is so involved and complicated that a detailed description would 
be necessary to convey a full impression of the kaleidoscopic variety of 
questions treated in this section. In the conclusion the author points 
out that only an adequate knowledge of the development and pathology 
of binocular reactions can form a: trustworthy basis for the diagnosis 
and treatment of squint. 

The fourth section deals with diagnostic questions. It contains a 
conclusive description of clinical methods for the diagnosis of deviation 
and of the state of sensory correspondences and a brief consideration of 
the diagnosis of the cause of squint. Owing to the fact that squint is 
a problem of infancy, emphasis is placed mostly on methods applicable 
to this age (except after-image test). 

In the fifth section the author states that treatment of squint must 
be based on a perfect understanding of the pathogenesis in each individual 
case. This is one of the statements with which every experienced oculist 
will agree. In Chavasse’s opinion, a great number of therapeutic 
measures now used for certain incurable stages and sequelae may be 
omitted, and cure may be obtained with a few simple appropriate 
measures. Removal or neutralization of the cause of squint and its 
sequelae as soon as possible and eventually the removal of the devia- 
tion are the cornerstones of any treatment for squint. The author 
chooses critically those methods which are applicable from his own 
clinical experience. It would be much more convincing if some statistics 
on which his conclusions are based were given. Without them, many 
of the statements sound apodictic. Chavasse’s statement that transient 
periodic squint with true projection is the only one cured by training 
(orthoptics) will arouse most controversy among oculists with different 
experiences; many objections will also arise from some of his advice 
in connection with surgical treatment (free tenotomy of both internal 
rectus muscles without control sutures for alternating squint). He is 
apparently not in favor of operations on the inferior oblique muscles. 
Here again it would be desirable to see the results in figures of the 
operations recommended. 

_ Most of the illustrations in black and white are excellent and instruc- 
tive. A few, however, do not fulfil their purpose. For example, the 
principle to show the deviation in different glancing directions seems 
to be carried too far, since a great number of small pictures concentrated 
in a small area is somewhat confusing. 

It is surprising that this book should originate in England where the 
greatest advances in orthoptic treatment have been reported in recent 
years. The title, “Worth’s Squint,” is misleading, for only a few traces 
of Worth’s classic book are evident. Chavasse’s book is above all a 
highly personalized one dominated by the ideas and conclusions of the 
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author to the almost total exclusion of other references. This character- 
istic and the original conception of the subject matter make it interesting 
and, with some restrictions, readable; but it also makes for great sub- 
jectivity and immoderation of some of the statements. This is com- 
pensated for by the fact that Chavasse is more qualified than other 
oculists to enlighten some parts of the problem of squint from the stand- 
point of comparative anatomy, physiology and reflex pathology. There- 
fore, Chavasse has made an important contribution to a sounder 
understanding of the fundamental problems of squint. 


L. von SALLMANN. 


Das Antlitz der Blindheit in der Antike: Eine medizinisch-kultur- 
historische Studie. By A. Albert M. Esser, Dr. med. et phil. 
Price, 9.50 marks. Pp. 178. Stuttgart: Ferdinand Enke, 1939. 


Taken at its face value or, as the French say, au pied de la lettre, the 
title of this monograph would lead the reader to expect a research on 
the representation of the eye in classical art along the lines of Hugo 
Magnus’ “Das Auge in seinen Asthetischen und culture-geschichtlichen 
Beziehungen,” or of Javal’s autobiographic “Entre aveugles.” It is, how- 
ever, something rather different, and far from being a rambling excursion 
into one of the many interesting. by-ways and highways of ophthalmology 
(Barkan), it offers an erudite, richly documented and inclusive study of 
blindness in all its aspects, as described, explained and evaluated by con- 
temporary observers, lay and medical, and handed down to posterity by 
historian, poet and satirist. The field is wide, and the author has explored 
it deeply. The wealth of citations from Greek and Latin authorities and 
anthologies, Vedistic tracts and Egyptian papyri deals with the loss 
(Blindheit) and with the destruction (Erblindung) of vision with 
regard to its objective signs, causes and legal and economic implications ; 
with ways and means, mechanical, toxic and, as was believed in classical 
times, psychic. The chapters devoted to the mental and emotional world 
of the blind or blinded—they are by no means identical—is particularly 
complete. There are chapters and verse from many sources on the 
psychology of blindness, congenital or acquired; on the attitude of the 
blind person toward the outer, unseen world, in habit, profession and 
judgment, and, per contra, on the attitude of that outer world toward 
the blind, as expressed in humanitarian activity and economic support, 
or, where these were not needed or desired, in sympathetic approval or 
even veneration. One learns, or rather one is reminded, of blind seers, 
bards, harpers and singers; of oracles and prophetic souls whose inner 
vision, embracing the future and the fate of men, more than compensated 
for the loss of obvious sight. 

A curious, and in some respects rather unedifying, section is devoted 
to the physician, not only in his healing capacity, whether partially or 
completely successful, but also as a cause of blindness either through care- 
lessness, lack of skill or even criminal intent. This by no means completes 
the list of topics which Esser has treated exhaustively and, it must be said, 
a bit exhaustingly. When one considers the vague knowledge of ocular 
anatomy and physiology, the mystic conception of disease, an empiric 
therapy based as much on folklore as on factual data, an almost com- 
plete ignorance of pathology and, last but not least, a similar lack of 
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instruments of precision for the examination of the eye in those ages, 
one cannot but feel that much of the lore handed down is largely con- 
jecture, vague analogy, metaphysical and introspective deliberation ; 
certainly it is not based on scientific interpretation of signs and symptoms 
and on clinical diagnoses following a thorough examination and based 
on a knowledge of causes and effects drawn from personal experience 
and from the teachings of previous trained observers. 

Finally one must bear in mind that there is a difference of opinion 
even as to terminology; no complete agreement as to whether this or 
that Greek or Arabic term, let alone Egyptian hieroglyph, meant tra- 
choma or cataract or perhaps neither of the two. 

The work under consideration treats its subject with characteristic 
(german thoroughness and scholarly equipment but with an equally 
characteristic tendency to ignore the contributions of previous workers in 
the same field. This is the more striking in view of the page after page 
of authors cited from ancient literatures. Their name is legion, and 
some at least are not familiar to even the fairly well read classicist. This 
applies as well to the many historical or mythical characters cited as 
actors in a tragedy, either as blinding or blinded. 

Td sum up, this is a most interesting and informative monograph for 
one who perseveres in the study of a mass of detailed lore, although it is 
made difficult by obscure phraseology and a somewhat labored style. 


Percy FRIDENBERG. 
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Obituaries 


ALFRED BIELSCHOWSKY 
* 1871-1940 


Dr. Bielschowsky was born in Namslau, near Breslau, Silesia, on 
Dec. 11, 1871, and died in New York on Jan. 5, 1940. He was edu- 
cated in the catholic gymnasium in Glatz and in various German 
universities. He pursued his ophthalmologic studies in Leipzig, where 
he was one of five assistants to Sattler, all of whom became prominent 
professors of ophthalmology and heads of clinics: Carl von Hess, in 
Marburg, Wirtzburg and Munich (Bielschowsky assisted Hess in some 
of the latter’s researches on accommodation) ; Kruckmann, in Berlin; 
Bielschowsky, in Marburg and Breslau; Birch-Hirschfeld, in Konigs- 
berg, and R. Seefelder, in Innsbruck. In Leipzig, Bielschowsky worked 
also in the laboratory of Hering, the greatest teacher of visual physiology. 
Here he was associated with B. F. Hofmann. 

This was a truly remarkable environment for the development of 
an exponent of clinical ophthalmology based on sound physiology and 
ample clinical material in the stimulating atmosphere of keen associates. 

While at Leipzig, Bielschowsky wrote the first paper which he pre- 
sented before the Deutsche Ophthalmologische Gesellschaft (1897). It 
was a memorable paper in which he pointed out that stimulation of a 
single spot in the retina could, in certain persons, cause two sensations 
with different directional values—monocular diplopia with a single 
retinal image. 

He had been promoted to the assistant professorship at Leipzig 
when, still a young man in his thirties, he produced his magnum opus 
in 1907. This was the monograph entitled “Die Motilitatsstorungen der 
Augen nach dem Stande der neuesten Forschungen.” It was contributed 
to the Graefe-Saemisch “Handbuch der gesamtem Augenheilkunde” 
and far surpassed all efforts of previous authors laboring in the field of 
ocular motility, for example, the monograph by Alfred Graefe, senior 
editor of the “Handbuch.” 

In 1918, while head of the department of ophthalmology in Marburg, 
he was made Geheimrath, one of the last orders signed by Wilhelm II. 

From Marburg, Bielschowsky was promoted to the large clinic at 
Breslau University. At the time of his death, Dr. Bielschowsky was 
professor emeritus on leave of absence from the University of Breslau 
until 1941. It seems significant that in spite of his Semitic blood he 
was in good standing with the authorities, though I am informed that 
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there had been some anti-Semitic student demonstrations toward him. 
Also his name has been dropped from the list of editors of von Graefe’s 
Archiv fiir Ophthalmologie and of the Zentralblatt fiir die gesamte 
Ophthalmologie. 

In 1934, at the invitation of Dr. Arnold Knapp, Dr. Bielschowsky 
visited the United States and gave a series of lectures in New York, 
Chicago and half a dozen other cities. While in Boston he was intro- 
duced by me to Professor Ames, of Dartmouth. He was invited to 
spend six months at the Dartmouth Eye Institute. Dr. Bielschowsky 
accepted and was so impressed that on his return to Germany he obtained 
a prolonged leave of absence and arranged to make his permanent home 
in Hanover, N. H. In 1937 he became professor of ophthalmology and 
director of the Dartmouth Eye Institute. In this congenial atmosphere, 
engaged in clinical, didactic and research work, with frequent trips to 
various parts of the country, Bielschowsky spent the happiest years of 
his life. It is there that he was buried, only a few yards from Eleazer 
Wheelock, founder of Dartmouth College. 

Dr. Bielschowsky’s special studies and experience in the field of 
motor anomalies and the physiology and pathology of binocular vision 
made him peculiarly fitted to appraise the work of Ames and his 
coadjutors. Few ophthalmologists could appreciate the researches of 
the Dartmouth group or give any sound criticism or appraisal of the 
work. That the one man best fitted to judge gave the work his 
enthusiastic support was a source of great encouragement and satisfac- 
tion to the workers and a valuable guide in the clinical application of 
their discoveries. 

An important part of Dr. Bielschowsky’s contribution to ophthal- 
mology was his missionary work in spreading sound instruction on dis- 
turbances of ocular motility. He made as many trips as his work at 
Hanover and the limitations of his health permitted, to all parts of the 
country from the Atlantic to the Pacific. It was Bielschowsky’s custom 
to devote half or less of the time to a lecture carefully prepared and 
half or more to the demonstration of cases with discussion of diagnosis 
and treatment. The demand for reprints of his lectures was so great 
that a special edition of them was soon exhausted and so were all the 
copies of the periodicals in which they appeared. A new edition has just 
been published. F 

He was returning from such a trip to Los Angeles and other cities 
when he stopped at his daughter’s home in Brooklyn and was taken to 
the hospital for study and operation. Dr. Bielschowsky suffered a good 
deal from peptic ulcer and was operated on for perforation in 1923. For 
some time before his death there had been unmistakable signs of a 
cerebral (left frontal) lesion, and the immediate cause of his death was 
a massive hemorrhage following an attempted pneumoencephalography. 
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A definitive critical estimate of the work of Dr. Bielschowsky is a 
matter for the future and for more competent judges than me. Is it not 
clear that the reason Dr. Bielschowsky was able to build so greatly, to 





ALFRED BIELSCHOWSKY 
1871-1940 


write so clear and convincingly and to speak with authority was that 
he built on the broad and deep foundation of sound physiology? 
Indeed, he himself points to this in the first paragraph of his monograph 
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in the Graefe-Saemisch “Handbuch” (1907) in which he proposes to ‘ 
give a “short exposition of those physiologic facts whose mastery is the . 
indispensable prerequisite to an understanding of the pathologic phe- hat 


nomena, to an exact and exhaustive investigation of them as well as to rh 
a well directed application of the methods of treatment.” It is significant 
that Graefe had stressed the anatomic and Bielschowsky the physio- 
logic aspects of the subject. Dr. Bielschowsky fully appreciated his debt 
to Hering. He was one of the few European ophthalmologists who 
was well informed on American ophthalmic literature. 

While the “Handbuch der gesamten Augenheilkunde” was in course 
of publication, the “American Encyclopedia and Dictionary of Cphthal- 
mology” was published. The article on motility was by Savage. His 
writings were the most widely read in America. Savage ignored 
physiology, or rather he invented his own physiology to fit his theories, 
as do some American writers of prominence today, indifferent to the ; 
work of other investigators. Bielschowsky was spreading the doctrine f 
of sound physiology, which in time will crowd out the weeds of false 
doctrine so widely prevalent in America even yet. To be sure, the ‘ 
country had a few sound teachers, notably Duane; moreover, Stevens ie 
was the father of the whole field of heterophoria. Nevertheless, when 
Dr. Bielschowsky completed his first tour of the United States in 1934 % 
he was not only disappointed but appalled at the ignorance of American 
ophthalmologists in the field of binocular vision and ocular motility. It | 
is hoped that there will be a whole crop of teachers on whom his mantle x 
will fall. 

Dr. Bielschowsky did a notable piece of work for the blind. Over 
3,000 Germans had returned blind from the battlefields. Many of these 
were university men or men of sufficient intellectual interests and mental 
qualifications to aspire to an academic education and corresponding 
profession. To meet their needs, an Association of the Blind Acade- 
micians of Germany was formed. With the collaboration of great 
libraries and professors of the philosophic, biologic, scientific and 
theologic faculties of the universities, a library in Braille covering these 
fields, including grammars, dictionaries in various languages, textbooks 
and classics—any book demanded by a blind student the importance of 
which was evident—was promptly produced, until now the Marburg 
scientific library for blind students has over 20,000 folio volumes in 
Braille. After these students complete their studies, positions are 
obtained for many of them (for example, positions have been obtained 
for 6 blind university professors, 44 lawyers and 107 musicians). 

Dr. Bielschowsky’s bibliography comprises 132 items. He delivered 
in this country at least 123 lectures besides the papers he read at various | 
medical meetings and staff meetings at the Dartmouth Clinic, to which | 
all ophthalmologists were invited. | 
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Dr. Bielschowsky was: 


Coeditor of von Graefe’s Archiv fiir Ophthalmologie from 1928 to 1936, when his 
name was stricken from the list. 


Coeditor of Klinische Monatsblatter fiir Augenheilkunde since 1912. 


Cofounder and coeditor of the Zentralblatt fiir Ophthalmologie. With the 
thirty-fourth volume his name disappeared from the title page. 


A list of Dr. Bielschowsky’s honors and of societies in which he held 
membership follows: 


Hungarian Ophthalmological Society, honorary member, 1929. 
Swedish Medical Society, 1937. 
Honorary Master of Arts, Dartmouth College, 1937. 
Deutsche Ophthalmologische Gesellschaft. 
Local German societies. 
American Medical Association. 
Local, state and county medical societies. 
New England Ophthalmological Society. 
Association for Research in Ophthalmology. 
WALTER B. LANCASTER. 


Dr. Alfred Bielschowsky was one of the great figures in ophthal- 
mology whose name will never be forgotten. Yet to those who were 
so fortunate as to have known him, the memories of what he was as a 
man crowd out the thoughts of what he accomplished. 

Perhaps there is no better way to convey an impression of his per- 
sonality than to quote the editorial that appeared soon after his death 
in the Hanover Gazette (N. H.), a small town weekly paper. It 
expresses the feelings of his northern New England neighbors, to whom 
he came as a stranger—a foreigner—but five short years before: 


He came to break bread with us. He was a small man with gray hair, bushy 
eyebrows, a moustache, and piercing dark eyes. His accent was foreign, his 
manner mild, his attitude one of humility. He seemed to think we were people 
of importance and in some way helped us to believe it true. Later we were to 
learn of his genius and his great service to humankind through the science of 
ophthalmology. It was our turn to be humble and yet it did not seem necessary 
in the fellowship that was so much enjoyed. 

The personality of a great master of science whose life was dedicated to the 
relief of human suffering followed a pattern for Christian living. His inspiration 
to his fellow workers leaves them fortified in their continued efforts to accomplish 
great things. Why attempt to deny immortality while there are eyes with which 
to see, and lives to live so meaningfull ? 


To those who worked closely with Dr. Bielschowsky, he was not 
only a walking encyclopedia of scientific and clinical information but a 
counsellor and friend whose breadth of vision and kind wisdom could 
always be relied on. 
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The depth of his understanding is exemplified in the following 
anecdote : 

Late one afternoon, soon after he came to Hanover, we were working 
on a difficult clinical case on which we had obtained most interesting 
data by a new method of measurement. I did not feel that he grasped 
the full significance of the data or would go far enough in applying them 
in diagnosing the condition. In my earnestness, I expressed myself 
positively and sharply. While thinking it over later, I felt ashamed, and 
when Dr. Bielschowsky came in the next morning I apologized most 
humbly. He smiled and put his arm around my shoulder: “Thank 
you,” he said, “I understand perfectly. Let me explain.” He then went 
on to say that his early training was in research but that, because during 
most of his life he had been engaged in clinical practice, his attitude now 
was primarily that of a clinician; that a clinician’s attitude must be one 
of faith in accepted knowledge and established procedures, and that he 
must always be on the defense against new untested ideas. “On the other 
hand,” he said, “you, as a researcher, must have just the opposite atti- 
tude; you cannot be satisfied with accepted ideas and procedures; you 
must find fault with them and always be trying out new possibilities. 
This difference between us is as it should be, and because of it we will 
accomplish a great deal working together; also because of it we must 
have many arguments.” 

He was really only explaining to me what he had been practicing 
throughout his life, as is evidenced by his accomplishments. They are 
an extraordinary integration of research and clinical activities in which, 
on the one hand, his profound background of knowledge never became 
so crystallized as to prevent him from seeing new possibilities and, on 
the other hand, the enthusiasms of his new visions never led him to 
overvaluate them. 

His voluminous published works are perhaps unique to the extent 
that they show a continually increasing understanding of the basic 
physiology within his field made applicable to clinical practice. 

When a great man dies there is always a loss to mankind, because 
no one ¢ise can do what he could have done had he lived. This loss is 
particularly great in Dr. Bielschowsky’s case. There is no one in the 
ophthalmologic field with his background in research and breadth of 
clinical knowledge. And, what is more, there is little promise that such 
a figure will soon again appear, for today there is no place where one 
can get the training and background that Dr. Bielschowsky received in 


his early life. 
’ ADELBERT AMES JR. 
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PUBLICATIONS OF DR. BIELSCHOWSKY 


Ueber monoculare Diplopie ohne physikalische Grundlage, Ber. ii. d. Versamml. 
d. ophth. Gesellsch. (1897) 26:93-104, 1898. 

Demonstration eines neuen Apparates zur Messung des Schielwinkels, ibid. 
(1897) 26:263-265, 1898. 

Ueber monoculare Diplopie ohne physikalische Grundlage nebst Bemerkungen 
liber das Sehen der Schielenden, Arch. f. Ophth. 46:143-183, 1898. 

Ueber das Sehen der Schielenden, in Sitzungsbericht des IX. internationalen 
ophthalmologischen Congresses, Utrecht, 1899, Wiesbaden, J. F. Bergmann, 1900, 
pp. 309-318. 

Untersuchungen iiber das Sehen der Schielenden, Arch. f. Ophth. 50:406-509, 
1900. 

Ueber die der Willkiir entzogenen Fusionsbewegungen der Augen (in collabora- 
tion with F. B. Hofmann), Arch. f. d. ges. Physiol. 80:1-40, 1900. 

Die neueren Anschauungen iiber das Sehen der Schielenden, Klin. Monatsbl. f. 
Augenh. (supp.) 38:93-107, 1900. 

Die Verwerthung der Kopfneigung zur Diagnostik von Augenmuskellahmungen 
aus der Heber- und Senkergruppe (in collaboration with F. B. Hofmann), Arch. f. 
Ophth. 51:174-185, 1900. 

Ueber die sogenannte Divergenzlahmung, Ber. ii. d. Versamml. d. ophth. 
Gesellsch. (1900) 28:110-124, 1901. 

Parinaud’s Theorie des binocularen Sehens, Klin. Monatsbl. f. Augenh. 39:1-11. 
1901. 

Die Innervation der Musculi recti interni als Seitenwender, Sitzungsb. d. ophth. 
Gesellsch. (1902), 1903, pp. 164-171. 

Das klinisches Bild der assoziierten Blicklahmung und seine Bedeutung fir die 
topische Diagnostik, Miinchen. med. Wchnschr. 50: 1666-1670, 1902. 

Ein Beitrag zur Kenntnis der Pupillenphanomene, Klin. Monatsbl. f. Augenh. 
41: 308-327, 1903. 

Demonstration eines ungewohnlichen Pupillenphanomens, Miinchen. med. Wchn- 
schr. §1:538-539, 1904. 

Die Augensymptome bei der Myasthenie, ibid. $1:2281-2285, 1904. 

Ueber Lahmungen des Musculus obliquus inferior, Arch. f. Ophth. 58:368-390, 
1904. 

Genese einseitiger Vertikalbewegungen der Augen, Ztschr. f. Augenh. 12:545- 
557, 1904. 

Review of Savage, G. B.: Ophthalmic Myology: A Systematic Treatise on 
the Ocular Muscles, Klin. Monatsbl. f. Augenh. 42:290-300, 1904. 

Dr. W. Hausmanns Stereoskopenbilder und ihre Verwendung, Arch, f. Ophth. 
61: 564-569, 1905. 

Ueber latente Gleichgewichtsstérungen der Augen, Ber. ii. d. Versamml. d. 
ophth. Gesellsch. (1905) 32:25-33, 1906. 

Demonstration eine neuen Stereoskops, ibid. (1905) 32:309-312, 1906. 

Das Wesen und Bedeutung latenten Gleichgewichtssto6rungen der Augen insbe- 
sondere der Vertikalablenkungen (in collaboration with A. Ludwig), ibid. 62:400- 
463, 1906. 

Ein Beitrag zur Physiologie und Pathologie der vertikalen Blickbewegungen 


(in collaboration with H. Steinert), Miinchen. med. Wchnschr. §3:1613 and 1664, 
1906. 
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Ueber Stérungen der absoluten Lokalisation, Ber. ti. d. Versamml. d. ophth. i 
Gesellsch. (1906) 33:226-234, 1907. 

Die Motilitatsst6rungen der Augen nach dem Stande der neuesten Forschungen, 
in Graefe, A., and Saemisch, E. T.: Handbuch der gesamten Augenheilkunde, ir 
Leipzig, Wilhelm Engelmann, 1907; in Axenfeld, T., and Elschnig, A.: Handbuch if 
der gesamten Augenheilkunde, Berlin, Julius Springer, 1939, vol. 8, pt. 1, chap. 11, e 
supp. 1, pp. 1-557. ¥ 

Die neueren Anschauungen iiber das Wesen und die Behandlung des Schielens, tl 
Beiheft z. Med. Klin. 3:311-342, 1907. 

Die Bedeutung der St6rungen im Oculomotorapparat fiir die Lokalisation cere- 
braler Herderkrankungen, Verhandl. d. Gesellsch. d. deutsch. Naturf. u. Arzte 
79#298, 1907. 

Ueber den reflektorischen Charakter der Augenbewegungen, zugleich ein Beitrag 
zur Symptomatologie der Blicklahmungen, Klin. Monatsbl. f. Augenh. (supp.) 
45:67-88, 1907. . 

Die Bedeutung der Augenstellung fiir die Physiognomie, Deutsche Rev., May 
1908, pp. 1-12. 

Ueber eine ungewohnliche Form von syphilitischer Hornhautaffektion, Ber. wu. 
Versamml. d. ophth. Gesellsch. (1908) 35:323-325, 1909. 

Ueber ungewohnliche Erscheinungen bei Seelenblindheit, ibid. 35:174-184, 1909. 

Die Behandlung des Schienlens, in von Schwarz, O.: Encyklopadie der Augen- 
heilkunde, Leipzig, F. C. W. Vogel, pt. 16, pp. 732-738. 4 

Die Motilitatsst6érungen und Stellungsanomalien der Augen, in Axenfeld, T.: i 
Lehrbuch der Augenheilkunde, Jena, Gustav Fischer, 1909, pp. 161-202. 6] 

Ueber einseitige Augenbewegungen, Fortschr. d. Med. 27:897 and 933, 1909. 4 

Ueber die Einstellung der scheinbaren Horizontalen und Vertikalen bei 
Betrachtung eines von schragen Konturen erfiillten Gesichtsfeldes (in collaboration 
with F. B. Hofmann), Arch. f. d. ges. Physiol. 126:453-475, 1909. 

Zur Frage der Lokalisation assoziierter Blicklahmungen, Monatschr. f. Psychiat. 

u. Neurol. 25: (pt. 1) 267-268, 1909. | 

Mitbewegungsphanomene bei Augenmuskellahmungen, Miinchen. med. Wchn- 
schr. 57:769-770, 1910. 3 

Ueber einseitige bzw. nicht assoziierte Innervationen der Augenmuskeln, Arch. 

f. d. ges. Physiol. 136:658-691, 1910. 
Die Theorie des raumlichen Sehens, Ergebn. d. wissensch. Med. 2:133-156, 1911. 
Ungewohnliche Ursachen von Misserfolgen in der Therapie des Schielens, Arch. 
f. Augenh. 69:1-29, 1911. 

Ueber totale Rindenblindheit, Miinchen. med. Wchnschr. ‘58: 2308, 1911. 

Das Heterophorometer, Klin. Monatsbl. f. Augenh. 12:772-775, 1911. 

— Ueber angeborene und erworbene Blickfelderweiterungen, Ber. ii. d. Versamml. * 
d. ophth. Gesellsch. (1911) 37:192-197, 1912. 

Herings neuer Apparat zur Herstellung von Verwechslungsfarben fiir die 
Untersuchung auf Farbenblindheit, ibid. 37:387-389, 1912. 

Ein Stereoskop (modifiziert Pigeons nach Stéréoscope a coulisses), ibid. 37: 

389-391, 1912. y ‘ 

Diagnostik und Therapie des Motilitatsst6rungen der Augen, Verein rhein.- iN v 
westfal. Augenarzte, Fortbildungskurs, Oct. 26-27, 1912, pp. 1-13. 

Exceptional Causes of Failure in the Operative Treatment of Strabismus, Arch. | 
Ophth. 41:114-135, 1912. 

Ein neuer Prismenapparat (“Universal-Prismen-Apparat”), Ber. ii. d. Ver- 
samml. d. ophth. Gesellsch. (1912) 38:317-324, 1913. 
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Okulare St6rungen als Ursachen von allgemeinen und lokalisierten nervésen 
Beschwerden, Miinchen. med. Wchnschr. 60:214-215, 19}3. 

Ueber die Therapie des Schielens, Verein rhein.-westfal. Augenarzte, Fort- 
bildungskurs, Diisseldorf, Feb. 9, 1913, pp. 3-13. 

Die Verwendung des Doppelprismas in der augenarztlichen Praxis, Ztschr. f. 
ophth. Optik 1:129 and 161, 1913. 

Ueber die relative Ruhelage der Augen, Ber. ii. d. Versamml. d. ophth. Gesellsch. 
(1913) 39:67-78, 1913. 

Ueber Sehst6rungen im Kriege ohne objektiven Augenbefund, Miinchen. med. 
Wehnschr, 52:2443-2445, 1914. 

Das Untersuchungsprogramm des Schielens, Ztschr. f. Augenh. 31:28-34, 1914. 

Sehst6rungen infolge intrakranieller Schussverletzungen, Miinchen. med. Wchn- 
schr. 62:551-552, 1915. 

Beitrag zur Kenntnis der rezidivierenden und alternierenden Ophthalmoplegia 
exterior, Arch. f. Ophth. 90:433-451, 1915. 

Blindenwesen und Kriegsblindenfiirsorge, Berlin, Julius Springer, 1916. 

Katarakt nach Starkstromverbrennung, Miinchen. med. Wchnschr. 63:501-503, 
1916. 

Die Bedeutung der Bewegungsstérungen der Augen fiir die Lokalisierung 
zerebraler Krankheitsherde,‘Ergebn. d. Chir. u. Orthop. 9:123-184, 1916. 

Ueber Motilitatsstdrungen nach Kriegsverletzungen, Ber. ii. d. Versamml. d. 
ophth. Gesellsch. (1916) 40:107-115, 1917. 

Die Forderung des akademischen Blindenbildungswesens im Kriege, Klin. 
Monatsbl. f. Augenh. 59:115-134, 1917. 

Ewald Hering, ibid. 60:818-825, 1918. 

Beitrage zum Blindenbildungswesen, in Jahresbericht der Hochschulbiicherei, 
Studienanstalt und Beratungsstelle fiir blinde Akademiker, Berlin, Julius Springer, 
1918, no. 1. 4 

Ueber doppelseitige Trochlearislahmung und ihre Behandlung, Ber. wu. d. 
Versamml. d. ophth. Gesellsch. 41:256-272, 1918. 

Exophthalmus pulsans traumaticus, Miinchen. med. Wchnschr. 66:700-701, 1919. 

Die hysterische und funktionellen St6rungen der Augenbewegungen, Zentralbl. 
f. d. ges. Ophth. 4:161-175, 1920. 

Betrachtungen tiber das Augenzittern der Bergleute, insbesonders iiber den 
Einfluss von Allgemeinerkrankungen und Unfallen, Ztschr. f. Augenh. 43:264-282, 
1920. 

Physiologie und Pathologie des Bewegungsapparates. Physiologie, Stellungs- 
anomalien, Motilitatsst6rungen Uebersichtsreferat, Jahresber. ii. d. ges. Ophth. 47: 
222-227, 1920. 

Physiologie und Pathologie des Bewegungsapparates. Physiologie, Stellungs- 
anomalien, Bewegungsstérungen. Uebersichtsreferat, Jahresber. ii. d. ges. Ophth. 
48 : 330-339, 1921. 

Beitrag zur operativen Behandlung der Vertikal-Ablenkungen der Augen, Arch. 
f. Ophth. 105:656-687, 1921. 

Ueber Storungen der Fusion, Bericht tiber den 7. Kongress fiir experi- 
mentelle Psychologie in Marburg, 1921, pp. 105-106. 

Die Genese der dissoziierten Vertikalbewegungen der Augen, Verhandl. d. 
ausserord. Tag. d. ophth. gesellsch. (1921), 1922, pp. 188-196. 

Nachtrag zur Arbeit des Herrn Kremer: “Ueber die operative Behandlung 
veralteter Trochlearis-Paresen,” Klin. Monatsbl. f. Augenh. 69:611-620, 1922. 
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Stellungsanomalien und Beweglichkeitsstorungen der Augen, Nystagmus, 
Stérungen der Pupillenreaktion, Exophthalmus und Enophthalmus, Storungen des 
Gesichtsfeldes. Zerebrale und psychogene Stérungen, in Diagnostische und thera- 
peutische Irrtiimer und deren Verhiitung, Leipzig, Georg Thieme, 1922, no. 4, 
pp. 5-106. 

Stérungen im Augenbewegungsapparat als Kriegsschaden, in von Schjerning, 
O.: Handbuch der 4rztlichen Erfahrungen im Weltkriege, Leipzig, Johann 
Ambrosius Barth, 1922, vol. 5, pp. 335-361. 

Bemerkungen iiber eine abnorme Mitbewegung der Pupille, Klin. Monatsbl. f. 
Augenh, 68:36-41, 1922. 

Das Einwartsschielen der Myopen, Ber. ti. d. Versamml. d. deutsch. ophth. 
Gesellsch. (1922) 43:245-248, 1922. 

Die Genese abnormer Konvergenzstellungen der Augen, Arch. f. Psychiat. 65: 
127-138, 1922. 

Stoérungen der Fusion und ihre Behandlung, Arch. f. Augenh. 92:117-126, 1922. 

Abnorme Kopfhaltung infolge von Augenmuskelstorungen, Deutsche med. 
Wehnschr. 49:1387-1390, 1923. 

Konvergenzstarre der Pupillen, Klin. Monatsbl. f. Augenh. 71:11-14, 1923. 

Ueber die Retraktionsbewegungen und andere ungewodhnliche Bewegungs- 
phanomene der Augen, ibid. 72:577-588, 1924. 

Die Erkrankungen der Uvea mit besonderer Beriicksichtigung der Balneo- 
therapie, in Internationaler arztlicher Fortbildungskurs der Balneologie und Bal- 
neotherapie, Karlsbad, 1924. 

Methoden zur Untersuchung des binokularen Sehens und des Augenbewegungs- 
‘apparates, in Abderhalden, E.: Handbuch der biologischen Arbeitsmethoden, 
Berlin, Urban & Schwarzenberg, 1925, sect. 5, pt. 6, no. 5, pp. 757-802. 

Diagnostik und Therapie der Augenmuskellahmungen, in Berliner Fort- 
bildungskurs fiir Augenarzte, Oct. 15, 1925, pp. 28-45. 

Indikationen und Resultate der Myektomie des Obliquus inferior, Ztschr. f. 
Augenh. 58:57-73, 1925. 

Die Augensymptome bei der Encephalitis epidemica, Klin. Wchnschr. 4:120- 
124, 1925. 

Die Erkrankungen der Uvea, Ztschr. f. arztliche Fortbild. 23:309-314, 1926. 

El tratamiento operatorio de las paralisis de los musculos del ojo, Medicina 10: 
725-729, 1926. 

Zur Frage der Amblyopia ex anopsia (strabotica), Klin. Monatsbl. f. Augenh. 
77: 302-314, 1926. 

Gedachtnisrede auf Wilhelm Uhthoff, Med. Klin. 28:1954-1956, 1927. 

Das Sehorgan und die zur Erblindung fiihrenden Erkrankungen, in Steinberg, 
W.: Handbuch der Blindenwohlfahrtspflege, Marburg a. L., Ver. d. blind. Akad. 
Deutschlands, 1927. 

Ueber die Oculomotoriuslahmungen mit cyclischem Wechsel von Krampf- und 
Erschlaffungszustanden am gelahmten Auge, Arch. f. Ophth. 121:659-685, 1929. 

Praktische Fragen aus dem Gebiet der Augenmuskelsto6rungen, Klin. Monatsbl. 
f. Augenh. 84:100, 1930. 

Die einseitigen und gegensinnigen (dissociierten) Vertikalbewegungen der 
Augen, in Proceedings of the Thirteenth Ophthalmological Congress, Amsterdam, 
1929, Amsterdam, F. van Rossen, 1930, pp. 394-398. 

Ein ungewohnlicher Fall von vertikaler Heterotopie der Makulae, Klin. 
Monatsbl. f. Augenh. 84:755-759, 1930. 
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Der Sehakt bei St6rungen im Bewegungsapparate der Augen, in Bethe, A.; von 
Bergmann, G.; Embden, G., and Ellinger, A.: Handbuch der normalen und 
pathologischen Physiologie, Berlin, Julius Springer, 1931, vol. 12, pt. 2, pp. 1095- 
1112. 

Die einseitigen und gegensinnigen (“dissoziierten”) Vertikalbewegungen der 
Augen, Arch. f. Ophth. 125:493-553, 1931. 

St6érungen im Bewegungsapparat der Augen, Zentralbl. f. d. ges. Ophth. 27: 
97-105 and 289-298, 1932. 

Repetitorium der Augenheilkunde (in collaboration with P. A. Jaensch), ed. 7, 
Leipzig, Johann Ambrosius Barth, 1932. 

Atypische Falle von ophthalmologischer Migrane, abstracted, Klin. Monatsbl. 
f. Augenh. 90:545, 1933. 

Fusionst6rungen, in Bericht der 24. Tagung d Sitidostdeutschen Augenarztever- 
einigung, Breslau, February 23-26, 1933; abstracted, Klin. Monatsbl. f. Augenh. 
90:553, 1933. 

Die Lokalisation der subjektiven Vertikalen bei Motilitatsstorungen der Augen 
und ihre diagnostische Verwertung, Arch. f. Ophth. 132:101-139, 1934. 

Die Kombination funktioneller (psychogener) mit organisch bedingten Stor- 
ungen des Augenbewegungsapparates, Klin. Monatsbl. f. Augenh. 92:1-10, 1934. 

Exophorie und Divergenzexcess, ibid. 92:11-28, 1934. 

Der Nachweis des supranuklearen Ursprungs einseitiger Augenmuskel- 
lahmungen, Ber. ti. d. Versamml. d. deutsch. ophth. Gesellsch. 50:364-369, 1934. 

Divergence Excess, Arch. Ophth. 12:157-162 (Aug.) 1934. 

Divergence Excess, ibid. 12:939 (Dec.) 1934. 

Lectures on Motor Anomalies of the Eyes: I. Physiologic Introduction. ibid. 
12:805-818 (Dec.) 1934. 

Lectures on Motor Anomalies of the Eyes: II. Paralysis of the Individual Eye 
Muscles, ibid. 13:33-59 (Jan.) 1935. 

Lectures on Motor Anomalies of the Eyes: III. Paralyses of the Conjugate 
Movements of the Eyes, ibid. 13:569-583 (April) 1935. 

The Influence of Exophthalmos on the Function of Paretic Ocular Muscles, 
Am. J. Ophth. 18:503-507, 1935. 

Lectures on Motor Anomalies of the Eyes: IV. Functional Neuroses; Etiology, 
Prognosis and Treatment of Ocular Paralysis, Arch. Ophth. 18:751-770 (May) 
1935. 

Die Motilitatsst6rungen und Stellungsanomalien, in Axenfeld, T., and Hertel, 
E.: Lehrbuch und Atlas der Augenheilkunde, ed. 8, Jena, Gustav Fischer, 1935, pp. 
141-182, 

Congenital and Acquired Deficiencies of Fusion. Am. J. Ophth. 18:925-937, 1935. 

Functional Disturbances of the Eyes, Arch. Ophth. 15:589-603 (April) 1936. 

Symptomatologie der Stérungen in Augenbewegungsapparat, in Bumke, O., and 
Foerster, O.: Handbuch der Neurologie Berlin, Julius Springer, 1936, vol. 4, pp. 
173-266. 

Application of the After-Image Test in the Investigation of Squint, Am. J. 
Ophth. 20:408-419, 1937. 

The Etiology of Squint, ibid. 20:478-489, 1937. 

Disturbances of the Vertical Motor Muscles of the Eyes, Arch. Ophth. 20:175- 
200 (Aug.) 1938. 

Lectures on Motor Anomalies: I. The Physiology of Ocular Movements, Am. 
J. Ophth. 21:843-854, 1938. 

Aniseikonia, Acta ophth. 16: 188-227, 1938. 
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Die Stérungen im Bereich der Vertikalmotoren der Augen, ibid. 16:235-270, 
1938. 

Lectures on Motor Anomalies: II. The Theory of Heterophoria, Am. J. Ophth. 
21:1129-1136, 1938. 

Lectures on Motor Anomalies: III. The Signs and Symptoms of Heterophorias, 
ibid. 21:1219-1229, 1938. 

Lectures on Motor Anomalies: IV. The Etiology of Strabismus, ibid. 21: 1329- 
1342, 1938. 

Lectures on Motor Anomalies: V. Development and Causes of Strabismus, 
ibid. 22:38-43, 1939. 

Lectures on Motor Anomalies: VI. Principles of Surgical Treatment, ibid. 
22:145-153, 1939. 

Lectures on Motor Anomalies: VII. Paralyses; General Symptomatology, 
ibid. 22:279-288, 1939. 

Lectures on Motor Anomalies: VIII. Paralysis of Individual Eye Muscles: 
Abducens Nerve Paralysis, ibid. 22: 357-367, 1939. 

Lectures on Motor Anomalies: IX. Oculomotor Nerve Paralysis and Ophthalmo- 
plegias, ibid. 22:484-498, 1939. 

Various Types of Ocular Movements: Their Clinical Significance, Arch. Ophth. 
21:897-898 (May) 1939. 

Lectures on Motor Anomalies: X. Supranuclear Paralyses, Am. J. Ophth. 
22:603-613, 1939. 

Lectures on Motor Anomalies: XI. Etiology, Prognosis and Treatment of 
Ocular Paralyses, ibid. 22:723-734, 1939. 

Lectures on Motor Anomalies: XII. Ocular Spasms, ibid. 22:856-860, 1939. 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 


President: Dr. P. Bailliart, 66 Boulevard Saint-Michel, Paris, 6°, France. 

Secretary-General: Prof. M. Van Duyse, Université de Gand, Gand, Prov. 
Ostflandern, Belgium. 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Paris, 6°, France. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


President: Prof. Nordenson, Serafimerlasarettet, Stockholm, Sweden. 
Secretary: Dr. Ehlers, Jerbanenegade 41, Copenhagen, Denmark. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
President: Dr. A. F. MacCallan, 33 Welbeck St., London, W., England. 


FOREIGN 


ALL-INDIA OPHTHALMOLOGICAL SOCIETY 


President: Dr. B. K. Narayan Rao, Minto Ophthalmic Hospital, Bangalore. 
Secretary: Dr. G. Zachariah, Flitcham, Marshall’s Rd., Madras. 


BritIsH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. W. Clark Souter, 9 Albyn Pl., Aberdeen, Scotland. 
Secretary: Dr. Frederick Ridley, 12 Wimpole St., London, W. 1. 


CHINESE OPHTHALMOLOGY SOCIETY 


President: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 
Secretary: Dr. F. S. Tsang, 221 Foochow Rd., Shanghai. 


CHINESE OPHTHALMOLOGICAL SOCIETY OF PEIPING 


President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping. 
Place: Peiping Union Medical College, Peiping. Time: Last Friday of each 
month. 
GERMAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 
Place: Heidelberg. Time: Aug. 5-7, 1940. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. H. G. Ditroi, Szeged. 

Assistant Secretary: Dr. Stephen de Grosz, University Eye Hospital, Maria 
ucca 39, Budapest. 

All correspondence should be addressed to the Assistant Secretary. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, England. 
Secreatry: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Place: Birmingham and Midland Eye Hospital. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and keep it up to date. 
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NortTH OF ENGLAND OPHTHALMOLOGICAL SOCIETY 
President: Dr. A. MacRae, 6 Jesmond Rd., Newcastle-upon-Tyne, England. 
Secretary: Dr. Percival J. Hay, 350 Glossop Rd., Sheffield 10, England. 
Place: Manchester, Bradford, Leeds, Newcastle-upon-Tyne, Liverpool and Shef- 
field, in rotation. Time: October to April. 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 
President: Dr. A. James Flynn, 135 Macquarie St., Sydney. 
Secretary: Dr. D. Williams, 193 Macquarie St., Sydney. 
Place: Perth, Western Australia. Time: Sept. 2 and 7, 1940. 


OPHTHALMOLOGICAL Society oF EcyPt 
President: Prof. Dr. Mohammed Mahfouz Bey, Government Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 
All correspondence should be addressed to the Secretary, Dr. Mohammed Khalil. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Secretary: Mr. L. H. Savin, 7 Queen St., London, W. 1, England. 


OPHTHALMOLOGY SOCIETY OF BOMBAY 
President: Dr. D. D. Sathaye, 127 Girgaum Rd., Bombay 4, India. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 


OxrorD OPHTHALMOLOGICAL CONGRESS 


Master: Dr. Percival J. Hay, 350, Glossop Rd., Sheffield 10, England. 
Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, England. 


Time: July 4-6, 1940. 


PALESTINE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arieh Feigenbaum, Abyssinian St. 15, Jerusalem. 
Secretary: Dr. E. Sinai, Tel Aviv. 


PoLtisH OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. KapuSscinski, 2 Waly Batorego, Poznan. 
Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


Roya. Society OF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. Malcolm Hepburn, 111 Harley St., London, W. 1, England. 
Secretary: Dr. C. Dee Shapland, 15 Devonshire Pl., London, W. 1, England. 


SOCIEDADE DE OPHTALMOLOGIA E OTO-RHINO-LARYNGOLOGIA DA BAHIA 


President: Dr. Francisco Ferreira, Pitangueiras 15, Brotas, S. Salvador, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil. 
All correspondence should be addressed to the President. 


SocreTA OFTALMOLOGICA ITALIANA 


President: Prof. Dott. Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome. 
Secretary: Prof. Dott. Epimaco Leonardi, Via del Gianicolo, 1, Rome. 


SociEtTE FRANCAISE D’OPHTALMOLOGIE 
Secretary: Dr. René Onfray, 6 Avenue de la Motte Picquet, Paris, 7°. 


Society oF SWEDISH OPHTHALMOLOGISTS 
President: Prof. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. Granstrém, Sdédermalmstorg 4 III tr., Stockholm, S6. 
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Tet Aviv OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. Arieh-Friedman, 96 Allenby St., Tel Aviv, Palestine. 
Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, Palestine. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
OPHTHALMOLOGY 
Chairman: Dr, Harry S. Gradle, 58 E. Washington St., Chicago. 
Secretary: Dr. Derrick T. Vail Jr., 441 Vine St., Cincinnati. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 
President: Dr. Frank E. Brawley, 30 N. Michigan Ave., Chicago. 
Executive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts 
Bldg., Omaha. 
Place: Cleveland. Time: Oct. 6-11, 1940. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Frederick Tooke, 1482 Mountain St., Montreal, Canada. 
Secretary-Treasurer: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Place: Hot Springs, Va. Time: June 3-5, 1940. 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 


Chairman: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. C. S. O’Brien, University Hospital, Iowa City. 
Place: New York. Time: June 11, 1940. 


CANADIAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. Alexander E. MacDonald, 170 St. George St., Toronto. 
Secretary-Treasurer: Dr. L. J. Sebert, 170 St. George St., Toronto. 
Place: Royal York Hotel, Toronto. Time: June 19-21, 1940. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. William Fellowes Morgan, 50 W. 50th St., New York. 
Secretary: Miss Regina E. Schneider, 50 W. 50th St., New York. 
Executive Director: Mrs. Eleanor Brown Merrill, 50 W. 50th St., New York. 


SECTIONAL 


ACADEMY OF MEDICINE OF NorTHERN NEw JERSEY, SECTION ON 
Eye, Ear, Nose AND THROAT 


President: Dr. Andrew Rados, 31 Lincoln Park, Newark. 

Secretary: Dr. William F. McKim, 317 Roseville Ave., Newark. 

Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month, October to May. 


CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Nadeau, 122 E. Walnut St., Green Bay. 
Secretary: Dr. G. L. McCormick, 626 S. Central Ave., Marshfield. 
Place: The Gateway Inn, Land O’Lakes. Time: June 1940. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Edwin B. Goodall, 101 Bay State Rd., Boston. 

Secretary-Treasurer: Dr. Trygve Gundersen, 243 Charles St., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 
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Paciric Coast OTo-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frederick G. Sprowl, 421 Riverside Ave., Spokane, Wash. 
Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco. 
Place: Spokane, Wash. Time: June 24-27, 1940. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Clarence W. Shannon, 4th and Pike Bidg., Seattle. 
Secretary-Treasurer: Dr. Purman Dorman, 1215—4th Ave., Seattle. 

Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month, except 
June, July and August. 









, Rock River Vatiey Eye, Ear, Nose anp THROAT SOcIETY- 
President: Dr. L. A. Shultz, 303 N. Main St., Rockford, Ill. 
Secretary-Treasurer: Dr. J. J. Potter, 303 N. Main St., Rockford, III. 

Place: Rockford, IIll., or Janesville or Beloit, Wis. Time: Third Tuesday of 
each month from October to April, inclusive. 













SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Don M. Howell, Alma, Mich. 
Secretary-Treasurer: Dr. Louis D. Gomon, 308 Eddy Bidg., Saginaw, Mich. 
Place: Saginaw or Bay City, Mich. Time: Second Tuesday of each month, 
except July and August. 







S1ioux VALLEY Eye anp Ear ACADEMY 


President: Dr. R. A. Kelly, 304 N. Main St., Mitchell, S. D. 
Secretary-Treasurer: Dr. J. C. Decker, 515 Frances Bldg., Sioux City, Iowa. 







SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, NosE AND THROAT 


Chairman: Dr. Grady E. Clay, Medical Arts Bidg., Atlanta, Ga. 
Secretary: Dr. John R. Hume, 921 Canal St., New Orleans. 


SoUTHWESTERN ACADEMY OF Eye, Ear, NoSE AND THROAT 


President: Dr. Dake Biddle, 123 S. Stone Ave., Tucson, Ariz. 
Secretary: Dr. A. E. Cruthirds, 15 E. Monroe St., Phoenix, Ariz. 











SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. Carl Wencke, Battle Creek. 
Secretary-Treasurer: Dr. A. K. Zinn, Battle Creek. 
Time: Third Thursday of alternate months. 


WESTERN PENNSYLVANIA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Hugh B. Barclay, 111 S. Main St., Greensburg. 
Secretary-Treasurer: Dr. J. McClure Tyson, Deposit Nat'l Bank Bidg., DuBois. 














STATE 


ARKANSAS STATE Mepicat Socrety, Eye, Ear, Nos—e anp THroat SECTION 


President: Dr. Virgil Payne, Pine Bluff. 
Secretary-Treasurer: Dr. Raymond C. Cook, 1005 Donaghey Bldg., Little Rock. 


CoLtoraDO0 OPHTHALMOLOGICAL SOCIETY 
President: Dr. Melville Black, 424 Metropolitan Bldg., Denver. 
Secretary: Dr. John C. Long, 324 Metropolitan Bldg., Denver. 
Place: University Club, Denver. Time: 7:30 p. m., third Saturday of each 
month, October to May, inclusive. 


Connecticut STATE Menpicat Society, SECTION ON Eye, Ear, 
NosE AND THROAT 


President: Dr. Shirley H. Baron, 309 State St., New London. 
Secretary-Treasurer: Dr. S. J. Silverberg, 201 Park St., New Haven. 
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Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 
President: Dr, Grady E. Clay, 384 Peachtree St. N. E., Atlanta. 
Secretary-Treasurer: Dr. J. Mason Baird, 511 Medical Arts Bldg., Atlanta. 

INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Marlow W. Manion, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Edwin W. Dyar Jr., 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: First Wednesday in April. 

Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. H. Lamb, American Bank Bldg., Davenport. , 
Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St., Des Moines. 
Place: Davenport. 


LouISIANA-MISSISSIPPI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. D. C. Montgomery, 301 Washington Ave., Greenville, Miss. 
Secretary-Treasurer: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 


Micnican State MeEpicaL Sboctety, SECTION oF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. O. B. McGillicuddy, 124 W. Allegan St., Lansing. 
Secretary: Dr. A. R. McKinney, 330 S. Washington Ave., Saginaw. 
MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOIARYNGOLOGY 


President: Dr. Erling Wilhelm Hansen, 78 S. 9th St., Minneapolis. 
Secretary-Treasurer: Dr. George E. McGeary, 920 Medical Arts Lldg., Minne- 
apolis. 
Time: Second Friday of each month from October to May. 
Montana ACADEMY OF OTO-OPHTHALMOLOGY 
President: Dr. Roy Grigg, Bozeman. 
Secretary: Dr. A. W. Morse, 507 Phoenix Bldg., Butte. 

NEBRASKA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. John Peterson, 1307 N St., Lincoln. 

New Jersey State MepicaL Society, SECTION ON OPIITHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. James S. Shipman, 542 Cocper St., Camden. 
Secretary: Dr. Wright McMillan, 23 Passaic Ave., Passaic. 
New York State Mepicat Society, Eye, Ear, Nos— AND Trroat SECTION 


Chairman: Dr. Chester C. Cott, 333 Linwood Ave., Buffalo. 
Secretary: Dr. Searle B. Marlow, 109 S. Warren St., Syracuse. 


NortH Carotina Eye, Ear, Nose aNnp Turoat Society 


President: Dr. A. G. Woodward, 100 S. James St., Goldsboro. 
Secretary-Treasurer: Dr. M. R. Gibson, Professional Bidg., Raleigh. 


NortH Daxota ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. N. A. Youngs, 322 De Mers Ave., Grand Forks. 
Secretary-Treasurer: Dr. F. L. Wicks, 516-6th St., Valley City. 


Orecon ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. Paul Bailey, 833 S. W. 11th Ave., Portland. 
Secretary-Treasurer: Dr. R. S. Fixott, 1020 S. W. Taylor St., Portland. 
Place: Good Samaritan Hospital, Portland. Time: Third Tuesday of each month. 












oo 
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RHove IsLaAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 

Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 

Place: Rhode Island Medical Society Library, Providence. Time: 8:30 p. m., 
second Thursday in October, December, February and-April. | 


\ 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY’ 


President: Dr. S. B. Fishburne, 1430 Marion St., Columbia. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville. 












TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Wesley Wilkerson, 700 Church St., Nashville. 
Secretary-Treasurer: Dr. W. D. Stinson, 124 Physicians and Surgeons Bldg., 
Memphis. 







TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. J. W. Ward, 260714 Lee St., Greenville. 
Secretary: Dr. Dan Brannin, Medical Arts Bldg., Dallas. 
Place: Fort Worth. Time: December 1940. 












UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. A. E, Callaghan, Boston Bldg., Salt Lake City. 

Secretary-Treasurer: Dr. Rowland H. Merrill, 1010 First National Bank Bldg., 
Salt Lake City. 

Place: University Club, Salt Lake City. Time: 7:00 p. m., third Monday of 

each month. 












Vircinita Society oF OTO-LARYNGOLOGY AND OPIITHALMOLOGY 


President: Dr. Charles T. St. Clair, 418 Bland St., Bluefield, W. Va. 
Secretary-Treasurer: Dr. M. H. Williams, 30% Franklin Rd. S. W., Roanoke. 






West Vircinta STATE MepicaL Association, Eye, Ear, Nose 
AND THROAT SECTION 


President: Dr. George Traugh, 309 Cleveland Ave., Fairmont. 
Secretary: Dr. Welch England, 621% Market St., Parkersburg. 















LOCAL 
AxKron ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. L. E. Brown, Second National Bldg., Akron, Ohio. 
Secretary-Treasurer: Dr. C. R. Anderson, 106 S. Main St., Akron, Ohio. 
Time: First Monday in January, March, May and November. 







ATLANTA Eye, Ear, Nose ano Turoat Society 


President: Dr. Arthur G. Fort, 478 Peachtree St. N. E., Atlanta, Ga. 

Secretary: Dr. Lester A. Brown, 478 Peachtree St. N. E., Atlanta, Ga. 

Place: Grady Hospital. Time: 6:00 p m., second Wednesday of each month 
from October to May. 


Battimore Mepicat Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Frank B. Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore. 

Secretary: Dr. Fred M. Reese, 6 E. Eager St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 

fourth Thursday of each month from October to May. 
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BIRMINGHAM Eye, Ear, Nose AND THROAT CLuB 


President: Each member, in alphabetical order. 
Secretary: Dr. N. E. Miles; 408 Medical Arts Bldg., Birmingham, Ala. 


Place: Tutwiler Hotel. Time: 6:30 p. m., second Tuesday of each month, Sep- 
tember to May, inclusive. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


Preckiun: Oe. E. Clifford Place, 59 Livingston St., Brooklyn. 

Secretary-Treasurer: Dr. Frank Mallon, 1135 Park Pl., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. James G. Fowler, 412 Linwood Ave., Buffalo. 
Secretary-Treasurer: Dr. Sheldon B. Freeman, 196 Linwood Ave., Buffalo. 
Time: Second Thursday of each month. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Each member, in alphabetical order. 
Secretary: Dr. A. H. Benz, 706 Medical Arts Bldg., Chattanooga, Tenn. 
Place: Mountain City Club. Time: Second Thursday of each month from Sep- 
tember to May. 
CuHicaGO OPHTHALMOLOGICAL SOCIETY 


President: Dr. Earle B. Fowler, 55 E. Washington St., Chicago. 

Secretary-Treasurer: Dr. Vernon M. Leech, 55 E. Washington, St., Chicago. 

Place: Chicago Towers Club, 505 N. Michigan Ave. Time: Third Monday of 
each month from October to May. 


CINCINNATI OPHTHALMIC CLUB 
Chairman: Each member, in rotation. 
Secretary-Treasurer: Dr. E. R. Thomas, 819 Carew Tower, Cincinnati. 
Place: Holmes Memorial Library, Cincinnati General Hospital. Time: 8:15 p.m., 
third Monday of each month except June, July and August. 


CLEVELAND OPHTHALMOLOGIC CLUB 


Chairman: Dr. Albert J. Ruedemann, Cleveland Clinic, Cleveland. 
Secretary: Dr. B. J. Wolpaw, 2323 Prospect Ave., Cleveland. 
Time: Second Tuesday in October, December, February and April. 


CoLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Francis H. Adler, 313 S. 17th St., Philadelphia. 
Clerk: Dr. W. S. Reese, 1901 Walnut St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLumMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. Harry M. Sage, 9 Buttles Ave., Columbus, Ohio. 
Secretary-Treasurer: Dr. Hugh C. Thompson, 289 E. State St., Columbus, Ohio. 
Place: The Neil House. Time: 6 p. m., first Monday of each month. 


Corpus Curist1 Eye, Ear, Nose aNnp THROAT SOCIETY 


Chairman: Dr. F. K. Stroud, 416 Chaparral St., Corpus Christi, Texas. 

Secretary: Dr. Arthur Padilla, 414 Medical Professional Bldg., Corpus Christi, 
Texas. 

Time: Second Friday of each month from October to May. 
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DatLtas ACADEMY OF OPHTHALMOLOGY AND OT0o-LARYNGOLOGY 


President: Dr. Dan Brannin, Medical Arts Bldg., Dallas, Texas. 

Secretary: Dr. L. E. Darrough, 4105 Live Oak St., Dallas, Tex. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Mornes ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Linn, 604 Locust St., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month from September to May. 


DetroiItT OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 
Secretary: Dr, Arthur S. Hale, 1609 Eaton Tower, Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


DETROIT OPHTHALMOLOGICAL SOCIETY 


President: Dr, Parker Heath, 1553 Woodward Ave., Detroit. 

Secretary: Dr. Leland F. Carter, 1553 Woodward Ave., Detroit. 

Place: Club rooms of Wayne County Medical Society. Time: Third Thursday 
of each month from November to April, inclusive. 


EasTerN New York Eye, Ear, Nosk AND THROAT ASSOCIATION 


President: Dr. L. A. Hulsebosch, 191 Glen St., Glen Falls. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State St., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


Fort WortH Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. R. A. Gough, 602 W. 10th St., Fort Worth, Texas. 


see Dr. Charles R. Lees, 806 Medical Arts Bldg., Fort Worth, 
exas. 


Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


Granp Rapips Eye, Ear, Nose anp THroat SOcIETy 


President: Dr. Dewey R. Heetderks, 405 Medical Arts Bldg., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Robert G. Laird, 116 E. Fulton St., Grand Rapids, Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 


Houston ACADEMY OF MeEpICcINE, Eye, Ear, Nose anp 
THROAT SECTION 


President: Dr. J. Charles Dickson, 1617 Medical Arts Bldg., Houston, Texas. 

Secretary: Dr. William J. Snow, 708 Medical Arts Bldg., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 8 p. m., 
second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. C. W. Rutherford, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thuriday of each 
month from November to June. 
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Kansas City Society OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. E. N. Robertson, Concordia, Kan. 
Secretary: Dr. John S. Knight, 1103 Grand Ave., Kansas City, Mo. 
Time: Third Thursday of each month from October to June. The November, 
January and March meetings are devoted to clinical work. 


Lonc Beacu Eye, Ear, Nose AND THROAT SOCIETY 
Chairman: Dr. Paul Southgate, 117 E. 8th St., Long Beach, Calif. 
Secretary-Treasurer: Dr. Kirt G. Parks, 605 Professional Bldg., Long Beach, Calif. 


Place: Professional Bldg. Timie: Last Wednesday of each month from October 
to May. 


Los ANGELES SociIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. John P. Lordan, 2007 Wilshire Blvd., Los Angeles. 
Secretary-Treasurer: Dr. Colby Hall, 1136 W. 6th St., Los Angeles. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 
6:00 p. m., fourth Monday of each month from September to May, inclusive. 


Louisvitte Eve anp Ear Society 
President: Joseph S. Heitger, Heyburn Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. J. W. Fish, Brown Bldg., Louisville, Ky. 


Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 


Mepicat Society or THE District or CoLumMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Earle Breeding, 1801 I St. N. W., Washington. 
Secretary: Dr. Elmer Shepherd, 1606-20th St. N. W., Washington. 
Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. Sam H. Sonders, Medical Arts Bldg., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 8 p. m., 
second Tuesday of each month. 


MILWAUKEE OT0-OPHTHALMIC SOCIETY 
President: Dr. John B. Hitz, 411 E. Mason St., Milwaukee. 
Secretary-Treasurer: Dr. Ralph T. Rank, 238 W. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., second Tuesday of each month. 


Montcomery County MEDICAL Society 
Chairman: Dr. H. V. Dutrow, 1040 Fidelity Medical Bldg., Dayton, Ohio. 
Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bldg., Dayton, Ohio. 
Place: Van Cleve Hotel. Time: 6:30 p. m., first Tuesday of each month from 
October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. J. Rosenbaum, 1396 Catherine St. W., Montreal, Canada. 
Secretray : De. L. Tessier, 1230 St. Joseph Blvd. E., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Guy Maness, 119-7th Ave., Nashville, Tenn. 
Secretary-Treasurer: Dr. Andrew Hollabaugh, Doctors Bldg., Nashville, Tenn. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to May. 
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New Haven OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Secretary: Dr. Frederick A. Wies, 255 Bradley St., New Haven, Conn. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. W. B. Clark, 1012 American Bank Bldg., New Orleans. 
Secretary: Dr. Mercer G. Lynch, Maison Blanche Bldg., New Orleans. 

Place: Louisiana State University Medical Bldg. Time: 8 p. m., second Tuesday 
of each month from October to June. 


New York Acanemy oF MepIcINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. David H. Webster, 140 E. 54th St., New York. 


Secretary: Dr. Robert K. Lambert, 10 101-15th Ave., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


New York Society ror CLinicAL OPHTHALMOLOGY 
President: Dr. Arthur M. Yudkin, 257 Church St., New Haven, Conn. 
Secretary: Dr. Benjamin Esterman, 515 Park Ave., New York. 
Place: Squibb Hall, 745-5th Ave. Time: 8 p. m., first Monday of each month 
from October to May, inclusive. 


OMAHA AND Counci. BLurrs OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 
President: Dr. W. Howard Heine, 635 N. Main St., Fremont, Neb. 
Secretary-Treasurer: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Place: Omaha Club, 20th and Douglas Sts. Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 


Passaic-BERGEN OPHTHALMOLOGICAL CLUB 
President. Dr. R. N. Berke, 430 Union St., Hackensack, N. J. 
Secretary-Treasurer: Dr. T. A. Sanfacon, 340 Park Ave., Paterson, N. J. 
Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 


PHILADELPHIA County MepicaL Society, Eve SeEcrTion 


Chairman: Dr. Walter I. Lillie, 255 S. 17th St., Philadelphia. 
Secretary: Dr. Edmund B. Spaeth, 1930 Chestnut St., Philadelphia. 
Time: First Thursday of each month from October to May. 


PitTsBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Adolph Krebs, 509 Liberty Ave., Pittsburgh. 
Secretary: Dr. George H. Shuman, 351-5th Ave., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. W. F. Bryce, Medical Arts Bldg., Richmond, Va. 

Secretary: Dr. Richard W. Vaughan, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


RocHEsTeR Eye, Ear, Nose anp THROAT Society 


President: Dr. Edwin S. Ingersoll, 26 S. Goodman St., Rochester, N. Y. 

Secretary-Treasurer: Dr. Charles T. Sullivan, 277 Alexander St., Rochester, N. Y. 

Place: Rochester Academy of Medicine, 1441 East Ave. Time: 8 p. m., second 
Wednesday of each month from September to May. 
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St. Louris OPHTHALMIC SOCIETY 


President: Dr. J. F. Hardesty, Missouri Theatre Bidg., St. Louis. 

Secretary: Dr. Carl C. Beisbarth, 3720 Washington Blvd., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Oscar H. Judkins, 414 Navarro St., San Antonio, Texas. 
Secretary-Treasurer: Dr. Wilfred E. Muldoon, 414 Navarro St., San Antonio, 

Texas, 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each month 
from October to May. 


San Francisco County Mepicat Society, Section on Eye, 
Ear, Nose and THROAT 
Chairman: Dr. Matthew Hosmer, 384 Post St., San Francisco. 
Secretary: Dr. Fred Boyle, 490 Post St., San Francisco. 
Place: Society’s Bldg., 2180 Washington St., San Francisco, Time: Fourth Tues- 
day of every month except June, July and December. 


SHReEvEPpoRT Eve, Ear, Nose aND THROAT SOCIETY 
President: Dr. I. Henry Smith, Slattery Bldg., Shreveport, La. 
Secretary-Treasurer: Dr. David C. Swearingen, Slattery Bldg., Shreveport, La. 
Place: Shreveport Charity Hospital. Time: 7:30 p. m., first Monday of every 
month except July, August and September. 


SPOKANE ACADEMY oF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
President: Dr. Walter W. Henderson, 407 Riverside Ave., Spokane, Wash. 
Secretary: Dr. Robert L. Pohl, 407 Riverside Ave., Spokane, Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


Syracuse Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. James F. Cahill, 428 S. Salina St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. I. Herbert Katz, 713 E. Genesee St., Syracuse, N. Y. 
Place: University, Club. Time: First Tuesday of each month except June, July 
and August. — 
Torepo Eye, Ear, Nose anp THroat SOcrety 
Chairman: Dr. S. H. Patterson, 1251-15th St., Toledo, Ohio. 
Secretary: Dr. J. E. Minns, 316 Michigan St., Toledo, Ohio. 
Place: Toledo Club. Time: Each month except June, July and August. 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. W. R. F. Luke, 316 Medical Arts Bldg., Toronto, Canada. 
Secretary: Dr. W. T. Gratton, 216 Medical Arts Bldg., Toronto, Canada. 

Place: Academy of Medicine, 13 Queens Park. Time: First Monday of each month, 
November to April. 5 


Wasuincrton, D. C., OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frank Costenbader, 1726 I St. N. W., Washington, D. C. 
Secretary-Treasurer: Dr. L. Conner Moss, 1710 Rhode Island Ave., N.W., Wash- 
ington, D. C. 
Place: Episcopal Eye and Ear Hospital. Time: 7:30 p. m., first Monday in 
November, January, March and April. 


Wrxes-Barre OPHTHALMOLOGICAL SOCIETY 
Chairman: Each member in turn. 
Secretary: Dr. Samuel T. Buckman, 70 S. Franklin St., Wilkes-Barre, Pa. 
Place: Office of chairman. Time: Last Tuesday of each month from October 
to May. 
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The asterisk (*) preceding the page number 
indicates an original article in the Archives. 
Subject entries are made for all articles. 
Author entries are made for original articles 
and soclety transactions, Book Reviews, Obitu- 
arles and Society Transactions are indexed un- 
der these headings tn their alphabetical order 
under the lettera B, O and 8S, respectively. 


Abnormalities and Deformities: See Monsters; 
and under names of organs and regions, 
as Chorold, absence of; Cornea, abnor- 
malities; Eyes, abnormalities; Iris, absence 
of; Nerves, optie; ete, 

Abscess : See under names of 
regions 

Accommodation and Refraction: See 
Astigmatism; Glasses; Myopia; etc. 

acceptance of weak cylinders at paradoxic 
axes, *720; correction, 1093 

Ames ‘‘Kippfeld,” 428 

bilateral accommodation paralysis and uni- 
ee scotoma in sphenoldal-sinus disease, 
21: 

clinical aspects of vitamin A and dark adap- 
tation, 876 

comments on teaching of refraction, *1175 

comparison of lens and sklascope methods in 
retinoscopy with undilated pupils, 864 

cycloplegia and mydriasis by use of atro- 
pine, scopolamine and homatropine-pare- 
drine, *340 

influence of dark adaptation on critical fre- 
quency of flickering of monochromatic 
light, 213 

Leland refractor; method for refraction unp- 
der binocular conditions, *104 

neutral light tester, 413 

new method of subjective refraction involv- 
ing identical technics in static and in 
dynamic tests, *941 

new method of testing performance in weak 
iy and of testing sensitivity to glare, 


organs and 


also 


question of accommodation, 417 

relation of dynamic to static refraction in 
presbyopic patients 40 through 50 years of 
age, *545 

= principles of dark adaptation, 


study of aniseikonia; review and outlook, 
415 


vitamin A and vision, 874 

Acetylarsan: See Arsenic and Arsenic Com- 
pounds 

Acetylcholine, Therapy: See under Glaucoma 

Achromatopsia: See Color Blindness 

Acne rosacea, treatment with extract of cortex 
of adrenal gland, 872 

Acta ophthalmologica orientalia, 396 

Actinomyces, concretions in lacrimal canali- 
culus caused by, *689 

Actinomycosis, facial and orbital, 1331 

Adaptometer: See Accommodation and Re- 
fraction 

Adie Syndrome: See under Reflex 

Adler, F. H.: Clinical aspects of vitamin A 
and dark adaptation, 876 

Adrenal Preparations, treatment of acne ros- 
acea with extract of cortex of adrenal 
gland, 872 ° 

Age, Old: See Old Age 

Alamilla, G.: Hypertrophy of thymus in ver- 
nal conjunctivitis, *1231 

Alcohol, sulfonated; new detergent for use in 
preoperative clean-up of eyes, *1060 


Alcoholism, Argyll Robertson pupils in, 653 
beneficial effects of intravenous injection of 
rr in some diseases of optic pathways, 


Alexander, G. H.: Essential hypertension from 
standpoint of otolaryngology, 657 

Allergy: See Anaphylaxis and Allergy; Food, 
allergy; etc. 

Alvis, B. Y¥.: Transplantation 
means of mechanically 
with beveled edge, 661 

Amaurosis: See Blindness 

Amblyopla: See Blindness 

American Ophthalmological Society ; 
of 75 years, *1 

Ames, A., Jr.: Alfred Bielachowsky, 1354 

Amsler, M.: Keratoconus, 422 

Anaphylaxis and Allergy: See also Food, al- 
lergy; Hay Fever; etc. 

endophthalmitis phacoanaphylactica and its 
relation to sympathetic ophthalmia, *237 

experimental studies of ocular tuberculosis ; 
question of organotropism, or selective 
sensitization of second eye, *363 

experimental studies of ocular tuberculosis; 
relation of ocular sensitivity, cutaneous 
sensitivity and ocular activity in immune- 
allergic rabbit, *351 

hyperergic reaction in retina, 448 

Anemia, pernicious, bilateral retrobulbar neu- 
ritis as beginning sign of, 649 

Anesthesia, infiltration anesthesia in case of 
acute glaucoma, 1095 

pontocaine as cause of professional eczema 
among oculists, 653 
Aneurysm, arteriovenous, *517 
clinical picture of pulsating exophthalmos 
due to carotid-cavernous aneurysm, *1292 
exophthalmos, without pulsation, due to ar- 
teriovenous aneurysm; report of case, *22 
formation of aneurysmal dilatations of retinal 
arteries in patient with hypertension, 1334 
Angioid Streaks: See Retina, blood supply 
Angioma; angiomatosis retinae, *623 
angiomatosis retinae (Hippel’s disease); re- 
port of case in which roentgen therapy 
was used in early stage, *253 
cavernosum, *521 
cerebral angioma arteriale, 211 
Lindau’s disease; report of 6 cases, 
surgical verification in 4 
*564 
racemosum arteriale, *518 
racemosum venosum, *518 
Sturge-Weber disease, *519 

Angioscotoma: See Scotoma 

Angloscotometry: See Scotoma 

Angiospasm: See Retina, blood supply 

Aniridia: See Iris, absence of 

Aniseikonia: See Accommodation and Refrac- 
tion 

Anomalies: See Monsters; and under names 
of organs and regions, as Chorold, absence 
of; Cornea, abnormalities; Eyes, abnor- 
malities; Iris, absence of; Nerves, optic; 
etc. 

Anxiety, role of states of anxiety in patho- 
genesis-6f primary glaucoma, *76 

Aphakia: See Lens, Crystalline 

Apparatus: See also Instruments 

Ames “Kippfeld,’’ 428 
analysis of judgment of relative position; 
preliminary communication, 865 


of cornea’ by 
obtained segment 


retrospect 


with 
living patients, 
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Apparatus—Continued 

determination of threshold sensibility of 
retina, 213 

double slit system with constant wavelength 
for mixed spectral light, 426 

improved x-ray apparatus for localizing for- 
elgn bodies according to Comberg, 430 

induced size effect with eyes In asymmetric 
convergence, *1028 

method of ultra close-up photography = in 
ophthalmology, *161 

new device for measuring rotational devi 
ation, 427 

new frame for teating lenses and new teating 
lenses, 426 

tlmple and inexpensive chin reat for use 
with tangent acreen, *Hh0 

steam douche in treatment of gonorrheal 
ophthalmla, 204 

Aqueous Humor, behavior of sodium chloride 

in aqueous humor and in blood in respect 
to parathyroidectomy cataracts, 211 

chemical equilibrium of interstitial fluids 
and aqueous humor, (54 

presence of sulfanilamide in tears, aqueous 
and vitreous after use of organic sulfur 
derivatives for their antibacterial effect, 
406 


Arachnolditis, beneficial effects of intravenous 
injection of iodine in some diseases of 
optic pathways, 412 

syphilitic atrophy of optic nerve and papill- 
edema due to optochiasmal arachnoiditis ; 
indications for surgical intervention, 1107 

Argyll Robertson Pupils: See under Pupils 

Arsenic and Arsenic Compounds: See also 
Arsphenamines; Tryparsamide 

acetylarsan and its toxic effect on visual 
apparatus, 1332 

Arsphenamines, complications of and reactions 
to therapy of syphilis, *701 

Arteries: See Aneurysm; Blood pressure; 
Embolism; Endarteritis; Thrombosis; etc. 

Retinal: See Retina, blood supply 

Arterlography, diagnosis of vascular anomalies 
and tumors in orbital fossae and middle 
cranial fossae, 438 

gliomas in area of optic radiation, with 
consideration of arteriography, 440 
Arthritis: See also Rheumatism 
necroscleritis nodosa associated with chronic 
ao polyarthritis; report of case, 
. 


Astigmatism, changes in refraction of cornea 
after removal of pterygium, 207 
rotating cross-cylinder, 1097 
self-setting crossed cylinder, 1344 
Atkinson, W. 8S.: Vaccinia with ocular in- 
volvement, *584 


Atrophy: See under names of organs and re- 
gions, as Choroid; Face; Nerves, optic; 
etc. 

Atropine, action on enucleated eye of frog, 653 

cycloplegia and mydriasis by use of atropine, 
scopolamine and homatropine-paredrine, 


Automobiles, glasses for prevention of glare 
in night driving, 649 
Aviation, permanent lesion of visual tract due 
to flying at high altitudes; report of case, 
postgraduate course in aviation ophthal- 
mology and aviation medicine, 629 
rare injury to aviator with remote effect on 
eye, 453 
Avitaminosis: See under Vitamins; and under 
names of deficiency diseases 


Bacilli: See Bacteria 
Bacteria: See also Staphylococci; Streptococci 
Granulosis: See Trachoma 
Influenza: See Influenza 
iritis due to bacteria and bacterial toxins 
associated with dental sepsis; experimental 
production in laboratory animals by ad- 
ministration of these toxins, *705 


Balser, B.: Motion picture demonstration of 
unusual neuro-ophthalmologic conditions, 
879 


Beery, E. N.: Melanosarcoma of choroid; re- 
port of case with unusual features, *1213 

Bees, Venom: See under Trachoma 

Behrman, H. T.: Treatment of ocular syph- 
lis, *605 

Render, M. B.: Paralyala of divergence, *1046 

Heanter-Boeck Disease: See Barcold 

Hledl- Laurence Myndrome: ghee Laurence 
Hiedl Syndrome 

Hitot Mpota: Bee under Conjunctiva 


Hiake, BH, M.: Manta Lucla, patronesa of 
eyes, *520 

Hlepharoptoals Mee Kyelida, ptosla 

Hilndnens ; Nee alno Ophthalmla; Viston; ete 


beneficial effecta of Intravenous injection of 
of todine in some diseases of optic path- 
ways, 412 
causes during antiquity, 451 
Color: See Color Blindneas 
early blindness caused by diffuse cerebral 
sclerosis, 1098 
inversion of visual fleld for color in ambly- 
opla due to quinine, 872 
manner of development of unilateral ambly- 
opia, 417 
nutrition and night blindness, 1336 
prevention of, 852 
spinal fluid in optic neuritis, “‘toxic ambly- 
opia” and tumors producing central sco- 
tomas, 408 
world assessment of, 630 
Bloch, F. J.; Vortex-shaped dystrophy of 
cornea, *825 
Block, H. M.: Ocular transilluminators made 
of lucite, *627 
Blondis, R. R.: Bipolar fixation, *626 
Blood, behavior of sodium chloride in aqueous 
humor and in blood in respect to para- 
thyroidectomy cataracts, 211 
— changes in patients with glaucoma, 
53 
Diseases: See Anemia; Leukemia 
erythrocyte-plasm chloride ratio in ocular 
diseases, 863 
pressure, high; chorioretinal arteriolar ne- 
crosis in malignant hypertension; report 
of case, *1052 
pressure, high; essential hypertension from 
standpoint of internist, 660 
pressure, high: essential hypertension from 
standpoint of ophthalmology, 65 
pressure, high; essential hypertension from 
standpoint of otolaryngology, 657 
pressure, high; etiology of glaucoma, 401 
pressure, high: formation of aneurysmal di- 
latations of retinal arteries in patient with 
hypertension, 1334 
pressure, high; general hypertension and 
peripheral optic pathways, 660 
=—~ high; glaucoma and hypertension, 


ae: nie high; papilledema and hypertension, 


pressure, high; prognostic significance of 
ophthalmoscopic findings in cases of high 
systolic blood pressure, 1333 
pressure, high; retinal examinations; guide 
in management of toxic hypertensive syn- 
drome of pregnancy, 408 
Body Fluids: See Fluids 
Mind and Body: See Mind 
Boeck Sarcolid: See Sarcoid 
Bones: See also under names of bones 
fragility; blue scléra, 862 
<= dysostosis craniofacialis (Crouzon), 


Boox Reviews: : 

Antlitz der Blindheit in der Antike: Eine 
medizinisch-kultur-historische Studie; A. A. 
M. Esser, 1352 

Atlas clinique d’ophtalmoscopie photograph- 
ique; H. Tillé and A. Couadau, 222 
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Book Reviews—Continued 

Guide to Ophthalmic Operations; J. B. Hamil- 
ton, 1119 

Hydrophthaimia or Congenital Glaucoma: 
Its Causes, Treatment and Outlook; J. R. 
Anderson, 885 

Investigations sur le glaucome (Essais); E. 
VP. Fortin, 221 

Journal of Endocrino +. 6TT 

Ocular Dominance elation to Develop- 
mental Aphasia ; MacMeeken, 1118 

Primer of Allergy; W. T. Vaughan, 677 

Rétine humaine et phénomeénes entoptiques; BK. 
lr, Fortin, 224 

ie of Kye; M, Wlener and B. Y¥, Alvin, 
324 

fraitté d'ophtalmologle; FP, Hallllart and 
others, 486, 1117 ~ 

Twenty-Fifth Annual Report of Ophthalmle 
Hospital Section for 1087, 465 

Worth’s Squint; F, B, Chavasse, 1350 


Borley, W. E.: Shortening of eyeball for retinal 
detachment, *1181 
Bothman, L.: Glaucoma following irradiation ; 
pathologic report, *1198 
Bourneville-Pringle’s Disease: See Sclerosis, tu- 
berous 
Brain: See also Meninges; Nervous System; 
Pons Varolii; ete. 
classification of vascular malformations and 
tumors, *514 
optic pathway, *382 
physiology; influence of central nervous 
system on pigment migration in retina of 
frog, 868 
Sclerosis: See Encephalitis periaxialis diffusa 
tentorial pressure cone, 211 
tumor of third ventricle with resulting chronic 
internal hydrocephalus; clinical history 
over period of 17 years, *727 
tumors; angloblastoma or anglioreticuloma, 
*516 


tumors; cerebral angioma arteriale, 211 
tumors; exophthalmos coincident with intra- 
cranial tumors, 651 
tumors; paralysis of divergence, *1046 
tumors; visual hallucinations and their neuro- 
optical correlates, *166 
Braun, R.: Attempted radical release of orbit 
in case of threatening exophthalmos, 436 
Hyperergic reaction in retina, 44 
Brown, E. V. L.: Retroretinal tissue from 
choroid in Kuhnt-Junius degeneration of 
macula; anatomic study, *1157 
Briining, A.: Dynamometer, 429 
—— for measurement of power of lids, 


Biicklers, M.: Genesis of cataract in light of 
studies in heredity, 461 
Histologic picture of fragmentary corneal 
dystrophy, 430 
Improved x-ray apparatus for localizing for- 
eign bodies according to Comberg, 430 
Buphthalmos: See Hydrophthalmos 
Burky, E. L.: Experimental studies of ocular 
tuberculosis; question of organotropism, or 
selective sensitization of second eye, *363 
Experimental studies of ocular tuberculosis ; 
“relation of ocular sensitivity, cutaneous 
sensitivity and ocular activity in immune- 
allergic rabbit, *351 


Cadavers, transplantation of cornea of, 399 

Calclum and Calcium Compounds, calcium con- 
tent of aqueous, lens and blood in rabbits 
— administration of parathyroid extract, 


treatment of lime in eye, 209 

Cancer: See Epithelioma; Sarcoma; and under 
— of organs and regions, as Eyelids; 
ete. 

Capillaries, histologic appearance of chorio- 
capillary layer of choroid, 203 

Carbohydrates, carbohydrate metabolism of lens 
in acute naphthalene poisoning, 1097 
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Carbon Dioxide, Solid: See Conjunctivitis, 
vernal 
Carotene: See also Vitamins, A 
significance of carotenoids in relation to eyes, 
398 
Carotenoids: See Carotene 
Caruncle, Lacrimal: See Lacrimal Organs 
Cataract, behavior of sodium chloride in aqueous 
humor and in blood In respect to parathy- 
roldectomy cataracts, 211 
behavior of water content of lens in expert- 
mental cataracta parathyreopriva, 207 
calclum content of aqueous, lena and blood tn 
rabbita after administration of parathyrold 
extract, 208 
enenges in technic of intracapsular operation, 
4 


detachment of vitreous after tntracapaular 
operation, 458 
does peceranttsy of treating hereditary disease 
exclude it from law providing for steriliaa- 
tlon’ 449 
endophthalmitis phacoanaphylactica and its 
relation to sympathetic ophthalmia, *237 
exfoliation of lens capsule (glaucoma cap- 
sularis) ; 40 cases of exfoliation, *138 
experimental dinitrophenol cataract, 1328 
experimental, investigation in albino rat; 
clinical implications, *28 
extraction, glaucoma following, *305 
extraction ; new corneoscleral suture, *554, 880 
failure of galactose given subcutaneously to 
produce cataract in rats, *369 
family tree of family with congenital catar- 
acts, 426 
from phenol dinitrite; report of 2 cases, 403 
genesis in light of studies in heredity, 461 
management of some complications of opera- 
tions, 673 
pathogenesis and involution of cataract of 
diabetes mellitus, 1329 
pathologic changes in anterior subcapsular 
“border zone’ of lens, 463 
posture treatment of iris in lever action intra- 
capsular extraction, *908 
radiation cataract, 210 
senile, genesis of, 458 
senile, medical treatment, *487 
total extraction of lens; comparison of results 
in same patient whose other eye was 
= an on previously by capsular incision, 
treatment with ‘“glaucosan” of cases of 
glaucoma operated on without success, and 
of complicated cataracts, 1326 
vitamin metabolism in, 460 
Catarrh: See Conjunctivitis, vernal 
Caterpillar, clinical and experimental studies 
of ocular changes produced by caterpillar 
hairs, 1327 
Cauterization: See under names of various dis- 
eases, as Retina; etc. 
Cells: See Tissue 
Cerebrospinal Fluid in optic neuritis, ‘‘toxic 
amblyopia” and tumors producing central 
scotomas, 408 
Cerebrum: See Brain 
Chalazion: See Eyelids, tumors 
Chamberlain, W. P., Jr.: Syndrome of neuro- 
myelitis optica, *577 
Chance, B.: Cliniclan’s experience with sulfa- 
nilamide, 884 
Choked Disk: See Neuritis, optic 
Choline and Choline Derivatives, Therapy: See 
under Glaucoma 
Chorloretinitis: See Retinochoroiditis 
Chorold, absence of ; choroideremia, *1285 
acute exudative choroiditis; pathologic physi- 
ology ; treatment with vasodilators, *930 
certain retinopathies due to changes in lamina 
vitrea, *6 
chorioretinal arteriolar necrosis in malignant 
hypertension; report of case, 1052 
choroidal anglosclerosis with reference to its 
hereditary character, 1104 
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Chyvroid—Continued 

choroiditis areata, 873 

diathermic treatment of early tumors, 441 

gyrate atrophy of retina and choroid follow- 
ing retinitis pigmentosa; report of 2 cases, 
#1252 

histologic appearance of choriocapillary layer, 
203 


inflammation ; bilateral uveitis associated with 
detachment of retina (Harada’s disease), 
534 

melanosarcoma of; report of case with unus- 
ual features, *1213 

origin of vessels in embryonic vascular layer 
between pigment epithelium of retina and 
lamina vitrea, 446 

pathologic changes in “‘border zone” of eye, 
445 


retroretinal tissue from choroid in Kuhnt- 
Junius degeneration of macula; anatomic 
study, *1157 
sarcoma of choroid and trauma, 441 
sclerosis of choroidal vessels, 431 
tumors; ocular changes associated with naevus 
flammeus, 410 i 
Choroideremia: See Choroid, absence of 
Cibis, P.: Causation of retrobulbar neuritis, 451 
Ciliary Body: See Uvea 
Cinematography: See Photography 
Cleckley, H. M.: Interstitial keratitis and ribo- 
flavin deficiency, 1322 
Coats’s Disease: See Retinitis, exudative 
Cod Liver Oil, Therapy: See Retinitis pig- 
mentosa 
Cogan, D. G.: Experimental production of so- 
called bullous keratitis, *918 
Cohen, M.: Chorioretinal arteriolar necrosis in 
malignant hypertension; report of case, 
#1052 
Color Blindness, artificial achromatopsia pro- 
duced by dazzling, 862 
double slit system with constant wavelength 
for mixed spectral light, 426 
“simple uncomplicated” form of congenital 
total color blindness; report of case, 204 
Color Perception: See also Vision, physiology 
disturbances in color sensation associated with 
operations on retina, 456 
inversion of visual field for color in amblyopia 
.due to quinine, 872 
— W.: Keratitis superficialis vorticosa, 


New method of testing performance in weak 
light and of testing sensitivity to glare, 415 
Use of ophthalmoscope for testing sense of 
yy perception in unilateral diseases of eye, 


Congresses: See Societies 
Conjunctiva, bilateral subconjunctival tumor, 874 
Bitot’s spots in Ceylon, 860 
Catarrh: See Conjunctivitis, vernal 
cellular findings in hay fever, 432 
keloid of; report of case, *624 
plastic repair of conjunctival defects with 
fetal membranes, *522 
primary lues in superior fornix, 398 
Conjunctivitis: See also Keratoconjunctivitis ; 
Ophthalmia 
caused by foreign wood, makoré; report of 
case, 860 
effects of sulfanilamide and sulfapyridine on 
Koch-Weeks bacillus (Haemophilus infiu- 
enzae), *1243 
gonorrheal; steam douche in treatment of 
gonorrheal ophthalmia, 204 
Granular: See Trachoma 
phliyctenular; phlyctenular ophthalmia, 1094 
true and false pa ry conjunctivitis, 204 
vernal, hypertrophy of thymus in, *1231 
vernal; treatment of vernal catarrh with solid 
carbon dioxide, *1039 
Contact Glasses: See Glasses 
Copper, chemical findings in pseudosclerosis, 434 


Cordes, F. C.: Angiomatosis retinae (Hippel’s 
disease) ; report of case in which roentgen 
therapy was used in early stage, *253 

Congenital and acquired anomalies of optic 
disk, *1063 

Cornea, abnormalities; hereditary and familial 

megalocornea, 3 

abnormalities; megalocornea in connection 
with other physical irregularities in mem- 
bers of same family; report of cases, 647 

action of mineral dusts on connective tissue 
as studied with corneal microscope, 862 

cellular findings in hay fever, 432 

conical; keratoconus, 4 

conical; keratoconus experimentally produced 
in rat by vitamin A deficiency, 207 

diseases; action of vitamin B: in certain ocu- 
lar diseases, 871 

epithelioma of corneoscleral limbus, 1103 

Groenouw’s dystrophy, 1107 

herpes; histologic studies of herpetic vaccina- 
tion keratitis, 444 

histologic picture of fragmentary corneal dys- 
trophy, 430 

Inflammation: See Keratitis 

Pannus: See Trachoma 

permeability of human and animal cornea to 
solutions of sodium fluorescein, 455 

pigmentation; chemical findings in pseudo- 
sclerosis, 434 

prevention of infection of wound in eye, 452 

previously undescribed dominant hereditary 
dystrophia epithelias corneae, 444 

rare changes in cornea and sclera, 431 

relation between macrocornea and buphthal- 
mos, 423 

spindle cell sarcoma of limbus, 412 

Syphilis: See Keratitis, interstitial 

transplantation by means of mechanically ob- 
tained segment with beveled edge, 661 

transplantation, extended indications for, 424 

transplantation of cornea of cadaver, 399 

transplantation, progress in, 423 

transplantation, technic of, 1330 

treatment of acne rosacea with extract of cor- 
tex of adrenal gland, 872 

ulcer associated with lymphogranuloma vene- 
reum; report of case, 1115 

ulcers; treatment of keratitis with hypopyon 
by thermopuncture of cornea, 647 

ulcers; ulcus rodens Mooren, 647 

unusual condition of posterior surface (pos- 
terior herpes), 1325 

Vascularization: See under Trachoma 

vortex-shaped dystrophy of, *825 

Cotton, J. M.: Measurement of structures of 
saa presentation of improved technic, 

Cowan, T. H.: Retinochoroiditis of Jensen type 
with secondary glaucoma, 1338 

Cranium, tentorial pressure cone, 211 

Crouzon’s Disease: See Bones, growth 

Crystalline Lens: See Lens, Crystalline 

Curdy, R. J.: Subconjunctival Lagrange scler- 
ectomy ab externo,' *1173 

Cushman, B.: Certain retinopathies due to 
changes in lamina vitrea, *60 

Cyclitis: See Iridocyclitis 

Cyclodialysis: See under Glaucoma 

——: See Accommodation and Refrac- 

n 


Cysticercus in subcutaneous fat of lid, 1099 
Cysts: See under names of organs and regions, 
as Retina ; etc. 


Dacryocystitis: See Lacrimal Organs 

Dark Adaptation: See Accommodation and Re- 
fraction 

Davids, H., Jr.: Nodule formation in eye, 432 

Davis, F. A.: Primary tumors of optic nerve 
(phenomenon of Recklinghausen’s disease) ; 
clinical and pathologic study with report of 
5 cases and review of literature. *735, *957 
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Davis, W. T.: Gyrate atrophy of retina and 
choroid following retinitis pigmentosa; re- 
port of 2 cases, *1252 
Treatment of ‘accommodative convergent 
squint, 666 
Dean, A. M.: Interstitial keratitis comet Pad 
specific sensitivity to ingested foods, * 

Dean, F. W.: Interstitial keratitis 7 ™ 
specific sensitivity to ingested foods, *48 
Deformities: See Monsters; and under names 

of organs and regions, as Choroid, absence 
of ; Cornea, abnormalities ; Eyes, abnormali- 
ties; Iris, absence of; Nerves, optic; etc. 
= eration, hyaline; certain retinopathies due 
to ¢hanges in lamina vitrea, *60 
Dementia Praecox, effect of insulin on eye of 
nondiabetic person, 452 
ocular symptoms in schizophrenic patients 
treated with metrazol (cardiazol) and with 
insulin shock therapy, 650 
Denig Operation: See — Trachoma 
Depth Perception : See Space perception 
de Veer, J. A.: Endophthalmitis phacoanophy- 
lactica and its relation to sympathetic 
ophthalmia, *237 
Diabetes Mellitus, pathogenesis and involution 
of cataract of, 13 
pure diabetic retrobulbar neuritis; report of 
case, 1334 
Diathermy: See also under names of diseases, 
organs and regions, as Choroid; Eyes, dis- 
eases; Lacrimal Organs; etc 
possibilities of short wave irradiation in 
ophthalmology, 454 
Diet and Dietetics, modern nutrition, 1337 
a T. J.: Vacuum massage of eyeball, 


Dinitrophenol: See Nitrophenol 

Diplegia: See Paralysis 

Diplopia following fracture of malar bone; re- 
port of cases, 671 

Diprosopus: See Monsters 

Directory of ophthalmologic societies, 
678, 888, 1120, 1366 

Disk, Optic: See Nerves, optic 

Déhmen, H.: Prevention of infection of wound 
in eye, 452 

Douche, steam, in treatment of gonorrheal 
ophthalmia, 204 

Drusen: See Degeneration, hyaline 

Dry Ice: See Conjunctivitis, vernal 

Ductless Glands: See Endocrine Glands 

Duggan, W. F.: Acute exudative choroiditis ; 
pathologic physiology; treatment with 
vasodilators, *930 

Tangent screen scotometry; value in diag- 

— prognosis and evaluation of therapy, 


Dunnington, J. H.: Webb William Weeks, 854 

Dust: See Pneumoconiosis 

Dutt, K. C.: Posture treatment of iris in lever 
— intracapsular extraction of cataract, 


226, 466, 


Dynamometer, 429 
Dysostosis: See Bones, growth 
Dystrophy: See under Cornea; etc. 


Eckardt, R. E.: Is onset of interstitial kera- 
titis related to riboflavin deficiency? 631 
Rosacea keratitis and conditions with vascu- 

— of cornea treated with riboflavin, 


Ectropion: See Eyelids 
Eczema, professional, cause 
among oculists, 653 
Edema: See under Cornea; Neuritis, 
optic; ete. 
Education, college courses for preparation of 
sight-saving teachers and supervisors, 1092 
course in visual optics and physiology, 629 
oogente courses, Harvard Medical School, 


home study course, 1324 

postgraduate course in aviation ophthalmology 
and aviation medicine, 629 

summer graduate course in ophthalmology 
and otolaryngology, 853, 1092 


pontocaine as 
Eyes ; 
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Eggers, H.: Necroscleritis nodosa associated 
with chronic rheumatoid polyarthritis; re- 
port of case, *501 

Electricity, hypertonia of retinal vessels with 
endarteritis obliterans after injury by elec- 
tric currents, 452 

Electrocoagulation : See Diathermy; and under 
specific headings, as Choroid; etc. 

Electropyrexia: See under Fever 

Electrosurgery: See Diathermy; and under spe- 
cific headings, as Choroid ; etc. 

Elwyn, H.: Place Ay Coats’s disease among dis- 

eases of ina, *507 

Embolism, retinal; mobile chains between 2 
bifurcations of arteries, 214 

Encephalitis periaxialis diffusa ; early blindness 

caused by diffuse cerebral sclerosis, 1098 

Endarteritis obliterans; hypertonia of retinal 
vessels with endarteritis obliterans after 
injury by electric currents, 452 

Endocarditis, bilateral inflammatory exophthal- 
mos in sepsis lenta, 437 

Endocrine Glands: also Hormones 

endocrinologic reports on retinitis pigmen- 
tosa, 655 ; 

Endophthalntitis: See Eyes, diseases 

Engelking, E.: Disturbances in color sensation 
associated with operations on retina, 456 

Enucleation: See Cataract, extraction; Eyes, 
surgery; Glaucoma; etc. 

Enzymes, oxidases and reductases of lens, 860 

Epilepsy, Sturge-Weber disease, *519 

Epithelioma of corneoscleral limbus, 1103 

of meibomian gland of unusual aspect, 1104 
primary sebaceous epithelioma of meibomian 
glands, 217 
therapeutic results in 100 cases of epithelioma 
of lid treated by irradiation at Radium 
— of Paris between 1935 and 1937, 
—— H.: Optical correction of aphakic eye, 


Erythrocytes: See also Anemia 
erythrocyte-plasm chloride ratio in ocular 
diseases, 8 

Esophoria: See Strabismus 

Esser, A. A. M.: Causes of blindness during 
antiquity, 451 

Exophoria: See Strabismus 

Exophthalmos, attempted radical release of 
orbit in case of threatening exophthalmos, 


436 
—— inflammatory exophthalmos in sepsis 
enta, 
clinical picture of pulsating cxophthamos due 
to carotid-cavernous aneurysm, *12 
coincident with intracranial tumors, 651 
description of new proptometer, 1328 


pulsating, *1288 

pulsating, glaucoma in cases of, *1293 

unilateral, occasioned by tumor of orbit 
metastasizing from latent cancer of pros- 
tate, 1336 

without pulsation, due to 
aneurysm; report of case, 

Eye dropper, inexpensive disposable, *381 
“pin’’ eye dropper, 1097 
Eyelids, acquired spasms of elevator muscle of 

upper lid, 404 

aleukemic lymphosis involving ene lids with 
pathologic findings, 863 

cancer; concentrated, fractional haiti 
therapy at close range in malignant tumors 
of eyelids, 219 

Cysticercus in subcutaneous fat of, 1099 

ektropionator designed according to Rost- 
kowski, 430 

epithelioma of meibomian gland of unusual 
aspect, 1104 

instrument for measurement of power of lids, 


arteriovenous 


intramarginal suture in repair of, 1344 

—, sebaceous epithelioma of meibomian 
& . 

ptosis; paradoxic monocular ptosis, *1169 
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Eyelids—Continued 
results of reconstruction of eyelids after re- 
— of tumors or after severe trauma, 
sign of facial palsy (decrease of vibration in 
upper lid), 866 
study of acquired spasms of levator muscle 
of upper lid, 
therapeutic results in 100 cases of epithelioma 
of lid treated by irradiation at Radium 
— of Paris between 1935 and 1937, 


- tumors; is chalazion lipogranulomatosis? 442 
vaccinia with ocular involvement, *584 
vitamin A and epithelialization of ciliary 
layer, 1337 
Eyes: See also Orbit; Vision; and under names 

of special structures and diseases 

Abnormalities: See also under names of 
special structures of eye, as Choroid, 
absence of; Cornea, abnormalities; Iris, 
absence of; Nerves, optic; etc. 

abnormalities; description of monster: dipro- 
sopus tetrophthalmus, 205 

Accommodation and Refraction: See Accom- 
modation and Refraction 

acetylarsan and its toxic effect on visual 
apparatus, 1332 

Anesthesia: See Anesthesia 

Anomalies: See under names of _ special 
structures of the eye and diseases 
bipolar fixation, *626 
Blood Supply: See Retina, blood supply 
course in visual optics and physiology, 629 
nae See under names of special structures 
of eye 

Diseases: See also Iridocyclitis; Glaucoma ; 
Ophthalmia ; Trachoma ; etc. 

diseases; action of vitamin Bi in certain 
ocular diseases, 871 

diseases; clinician’s experience with sulf- 
anilamide, 884 

diseases; course on ocular conditions avail- 
able to lay workers, 1324 

diseases; endophthalmitis phacoanaphylactica 
A its relation to sympathetic ophthalmia, 


= erythrocyte-plasm chloride ratio in, 


ua: method of ultra close-up photog- 
raphy in ophthalmology, *161 

diseases; motion picture demonstration of 
a neuro-ophthalmologic conditions, 


diseases; new method of applying radon 
seeds for ocular disorders, *55 

diseases; ocular disturbances in _ Little’s 
disease, 211 

diseases; possibilities of short wave irradia- 
tion in ophthalmology, 

diseases; problem of reinfection and super- 
infection of lung and its effect on eyes, 419 

diseases; tangent screen scotometry; value 
in diagnosis, prognosis and evaluation of 
therapy, *316 

diseases; vitamin therapy in ophthalmic 
practice, 1105 

—~- of insulin on eye of nondiabetic person, 


Examination: See also Accommodation and 

* Refraction; Foreign Bodies; Vision, tests; 
etc. 

examination ; new ophthalmoscope without re- 
flexes, 428 

examination; use of ophthalmoscope for 
testing sense of light perception in uni- 
lateral diseases of eye, 428 

experimental studies of ocular tuberculosis; 
question of organotropism, or _ selective 
sensitization of second eye, *363 

experimental studies of ocular tuberculosis: 
relation of ocular sensitivity, cutaneous 
sensitivity and ocular activity in immune- 
allergic rabbit, *351 

eye of Argyropelecus hemigymnus, 861 


Eyes—Continued 
Foreign Bodies in: See Foreign Bodies 
further evidence of change in position of eye- 
ball during fixation, *1216 
Gonorrhea: See Conjunctivitis, gonorrheal; 


etc. 

histologic changes in ora serrata of human 
eye in equatorial sections, 447 

histologic study of eyes of rabbits congenitally 
infected with syphilis, 647 

Injuries: See also under Foreign Bodies 

injuries; contribution to question of direct 
trauma and retinal detachment, 435 

injuries in industry; medicolegal aspect, 402 

injuries; prevention of infection of wound 
in eye, 452 

injuries ; treatment of lime in eye, 209 

Melanosis: See under Retina 

modern nutrition, 1337 

Movements: See Paralysis; Strabismus; etc. 

Muscles: See also Paralysis; Strabismus 

muscles; diagnosis of paralyses and con- 
tractures of muscles for vertical ocular 
movements, 1099 

muscles; new device for measuring rotational 
deviation, 427 

nodule formation in, 432 

ocular leprosy in United States; study of 350 
cases, *112 

| cama ead in hydroa vacciniforme, 


ocular transilluminators made of lucite, *627 

Paralysis: See Paralysis 

parasites; myiasis due to Oestrus ovis, 866 

parasites; ocular euliasis (ocular condition 
due to larvae), 1331 

parasites; ophthalmomyiasis, 405 

— changes in “border zone” of eye, 


pathologic changes in rats irradiated with 
ultraviolet rays, 436 

perifocal inflammation in tuberculous eye, 432 

Physiology: See also Vision, physiology 

ae my water mechanism of eye and its 
pa 

Pigmentation: See Retinitis pigmentosa; and 
= special structures of eyes, as Cornea; 
etc. 

plastic transilluminator, *164 

Proptosis: See Exophthalmos 

ae: See Accommodation and Refrac- 
on 

Santa Lucia, patroness of eyes, *526 

Sarcoma: See Sarcoma 

Surgery: See also Cataract, extraction; Glau- 
coma; etc. 

surgery; method for evisceration, 427 

surgery; new detergent for use in  pre- 
operative clean-up of eyes, *1060 

surgery; spectacle lenses for use during 
operations, *625 

Tension: See Glaucoma; Tension fi 

tonic deviations produced by movements of 
head with reference to otolith reflexes; 
clinical observations, *1274 

Tuberculosis: See Tuberculosis 

use of ophthalmoscope for testing sense of 
light ca in unilateral diseases of 
eye, 4 

vacuum massage of eyeball, *926 


Face, facial and orbital actinomycosis, 1331 
hemiatrophy, 6 
Paralysis: See under Paralysis 
Farmer, W. D.: Glioma of optic nerve; critical 
review; report of 2 cases, with autopsy 
observations in 1, *605 


Ferments: See Enzymes 


Fetterman, J. L.: Syndrome of neuromyelitis 
optica, *577 
eve, peer tension in electropyrexia, 


—_—- F.: Topography of embryonic lens, 
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Fleischer, B.: Does possibility of treating 
hereditary disease exclude it from law 
providing for sterilization? 449 

Fleischer-Kayser Ring: See Cornea, pigmen- 


tation 
Fluids, chemical equilibrium of interstitial 
fluids and aqueous humor, 654 
Fluorides, permeability of human and animal 
cornea to solutions of sodium fluorescein, 
455 
Food: See also Diet and Dietetics; Vitamins 
allergy; interstitial keratitis caused by spe- 
cific sensitivity to ingested foods, *48 
Foramen Hyaloidaea: See Vitreous Humor 
Ford, F. R.: Tonic deviations of eyes pro- 
duced by movements of head with refer- 
ence to otolith reflexes; clinical observa- 
tions, *1274 
Foreign Bodies, clinical and experimental 
studies of ocular changes produced by 
caterpillar hairs, 1327 
improved x-ray apparatus for localizing for- 
eign bodies according to Comberg, 43 
Fovea: See Macula Lutea 
Foville Syndrome, record of case, 866 
Fragilitas Ossium : See Bones, fragility 
Freiberger, M.: Operation on ocular muscles ; 
few points in operative technic, *833 
Friedenwald, H.: American Ophthalmological 
Society; retrospect of 75 years, *1 
Friedenwald, J. 8.: Experimental studies of 
ocular tuberculosis; relation of ocular 
sensitivity, cutaneous sensitivity and ocular 
activity in immune-allergic rabbit, *351 
Friedman, B.: Acceptance of weak cylinders 
at paradoxic axes, *720; correction, 1093 
Choroideremia, *1285 
Comments on teaching of refraction, *1175 
Fry, W. E.: Histologic picture of secondary 
glaucoma, 1341 
Fuchs, A.: Is chalazion lipogranulomatosis? 


442 

Fundus Oculi: See under Retina 

Furstenberg, Fs .: Essential hypertension 
from standpoint of otolaryngology, 657 


Galactose, failure of galactose given subcutane- 
ously to produce cataract in rats, *369 
investigation of experimental cataracts in 
albino rat; clinical implications, *28 
Ganglion: See also Nervous System; Neurons 

Sphenopalatine: See Meckel’s Ganglion 
terminal reticulum and ganglion cells in 
plexus ciliaris, 444 
Gastrectomy: See Stomach, surgery 
Geer, H. A.: Investigation of experimental 
cataracts in albino rat; clinical implica- 
tions, *28 ‘ 
Gerlach, W.: Chemical findings in 
sclerosis, 434 
Gibson, G. G.: Analysis of operative results 
in concomitant convergent strabismus, *477 
Surgical treatment of palsy of abducens and 
trochlear nerves, 134 
Gifford, 8S. R Certain retinopathies due to 
changes in lamina vitrea, *60 
Treatment of secondary glaucoma, *301 
Gilbert, W.: Sclerosis of choroidal vessels, 
431 


pseudo- 


Glasses: See also Accommodation and Re- 

fraction 

bi-cylindrical type reader, 403 

contact, impression technic for, *822 

contact-lens-telescopic system, 1100 

for prevention of glare in night driving, 649 

new frame for testing lenses and new testing 
lenses, 428 

new lens, *839 

progress in fitting Zeiss contact lens, 437 

= lenses for use during operations, 


Glaucoma: See also Hydrophthalmos; Tension 
acute, infiltration anesthesia in, 1095 
and hypertension, 208 
and vegetative nervous system, 1326 
chemical changes in blood of patients with 
glaucoma, 453 
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Glaucoma—Continued 

choline bodies as hypertensive collyria, 1100 

course in certain cases of atrophy of optic 
nerve with cupping and low tension, *41 

cyclodialysis with insertion of metal implant 
in treatment; preliminary report, *270 

etiology of, 401 

exfoliation of lens capsule (glaucoma cap- 
sularis) ; 40 cases of exfoliation, *138 

fixation of eyeball during cyclodialysis, 426 

following cataract extraction, *305 

following irradiation ; pathol report, *1198 

in cases of pulsating exophthalmos, *1293 

influence of retrobulbar injections on tension 
of eye, 867 s 

iridectomy ab externo in, 209 

pathogenesis of thrombosis of central retinal 
vein and of consecutive glaucoma, 869 

post-traumatic, *301 

psychosomatic interrelations ; their therapeutic 
implications in glaucoma, *91 

retinochoroiditis of Jensen type with sec- 
ondary glaucoma, 1338 

role of states of anxiety in pathogenesis of 
primary glaucoma, *76 

secondary, histologic picture of, 1341 

secondary to uveitis, *303 

secondary, treatment of, *301 

subconjunctival Lagrange sclerectomy ab ex- 
terno, *1173__. 

— of glaucomatous states in aniridia, 


treatment with ‘“glaucosan”’ 


of cases of 
glaucoma operated 


without success, and 
of complicated cataracts, 1326 
trephining combined with cyclodialysis, 1096 
Glaucosan: See under Glaucoma 
Glioma in area of optic radiation with consid- 
eration of arteriography, 440 
of optic nerve; critical review; report of 2 
cases, with autopsy observations in 1, *605 
of pons, 865 
retinal, with consideration of heredity; re- 
port of cases, 1104 
Goldberg, H.: Lymphangioma of orbit, 1107 
Gonin’s Operation: See Retina, detachment 
Gonoreactior See Conjunctivitis, gonorrheal 
Goodhart, S. P.: Motion picture demonstration 
ee neuro-ophthalmologic conditions, 


wise a New ophthalmoscope without reflexes, 


Grafts: See Cornea, transplantation 

Grant, F. C.: Visual hallucinations and their 
neuro-optical correlates, *166 

Grenz (Infra-Roentgen) Rays: See Eyes, dis- 
eases 

Gross, E. R.: Clinical and experimental studies 
of interstitial keratitis, 675 

Griiter, W.: Cellular findings in hay fever, 432 

Pathogenesis of herpes ophthalmicus, 443 

Gumma: See under Retina 

Guyton, J. S.: Effects of sulfanilamide and 
sulfapyridine on Koch-Weeks bacillus 
(Haemophilus influenzae), *1243 


Hagedoorn, A.: Concretions in lacrimal canali- 
culus caused by Actinomyces, *68 
Hallucinations, visual, and their neuro-optical 
correlates, *166 
Harada’s Disease: See Choroid, inflammation; 
Uvea, inflammation 
Harms, H.: Diagnosis of paralysis of ocular 
muscles, 456 
Manner of development of unilateral amblyo- 
pia, 417 
Hartinger, H.: New frame for testing lenses 
and new testing lenses, 428 
Hausman, L.: Syphilitic atrophy of optic nerve 
and papilledema due to optochiasmal arach- 
nolditis ; indications for surgical interven- 
tion, 1107 
Hay Fever: See also Anaphylaxis and Allergy 
cellular findings in, 432 
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Head: See also Cranium 
tonic deviations of eyes produced by move- 
ments of head with reference to otolith 
reflexes ; clinical observations, *1274 
Hecht, 8.: Vitamin A and vision, 874 
Heinsius, E.: New device for measuring rota- 
tional deviation, 427 
Hemangioma, ocular changes associated with 
naevus flammeus, 410 
Hemianopia, indirect heteronymous hemianopias ; 
report of cases, 1098 
traumatic bitemporal hemianopia (sagittal 
tearing of optic chiasm), 212 
Heparin, Therapy: See Thrombosis, retinal 
Herpes, histologic studies of herpetic vaccina- 
tion keratitis, 444 
ophthalmicus, pathogenesis of, 443 
unusual condition of posterior surface of cor- 
nea (posterior herpes), 1325 
zoster ophthalmicus, histologic changes, 432 
Herzau, W.: Ames ‘“Kippfeld,”’ 428 
Study of aniseikonia; review and outlook, 415 


Heterophoria: See also Strabismus 
new device for measuring rotational devia- 
tlon, 427 
Hipp, W.: Groenouw’s corneal dystrophy, 1107 


von Hippel’s Disease: See Retina, tumors 

von Hofe, K.: Relation between macrocornea 
and buphthalmos, 423 

Hogan, M. J.: Angiomatosis retinae (Hippel’s 
disease) ; report of case in which roentgen 
therapy was used in early stage, *253 

Hollwich, F.: Congenital avascularity of re- 
tina, 435 ’ 

Hormones: See also Adrenal Preparations; En- 
docrine Glands; Insulin 

and lens, 459 

Hunter, A.: New lens, .*839 

Hydroa en ocular manifestations in, 
11 


Hydrocephalus, tumor. of third ventricle with 
resulting chronic internal hydrocephalus: 
clinical history over period of 17 years, *727 

Hydrophthalmos; relation between macrocornea 
and buphthalmos, 423 

Hyperergy: See Anaphylaxis and Allergy 

Hyperpyrexia: See Fever 

Artificial: See Diathermy; and under names 
of various diseases 

Hypertension: See Blood pressure, high 

Ocular: See Tension 

Hyperthermia: See Fever 

Hyperthyroidism: See under Thyroid 


Hypertonia: See Tension 
-_Hypophysis: See Pituitary Body 
Hypopyon: See Cornea, ulcers 
leterus: See Jaundice 


Igersheimer, J.: Eugen von Hippel, 857 
General hypertension and _ peripheral 
pathways, 660 
Index, ——* of Archives of Ophthalmology, 
3 


optic 


Industrial Diseases, conjunctivitis caused by 
foreign wood, makoré; report of case, 860 
ocular injuries in industry; medicolegal as- 


pontocaine as cause of professional eczema 
among oculists, 653 
trachoma and compensation law, 1335 
Inflammation, Corneal: See Keratitis 
Ocular: Ophthalmia; and under special 
structures of eyes 
Influenza, effects of sulfanilamide and sulfa- 
P ine on Koch-Weeks bacillus (Haemo- 
lus influenzae), *1243 
Injuries: See Eyes, injuries; etc. 
Instruments: See also Apparatus 
bipolar fixation, *626 
contact-lens-te! fc system, 1100 
cyclodialysis with insertion of metal implant 
in treatment of glaucoma; preliminary re- 
port, °270 
description of new proptometer, 1328 
dynamometer, 429 
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Instruments—Continued 
bee ag designed according to Rostkow- 
SKI, 
for measurement of power of lids, 430 
inexpensive disposable eye dropper, *381 
Leland refractor; method for refraction under 
binocular conditions, *104 
neutral light tester, 413 
new method of applying radon seeds for ocu- 
lar disorders, *55 
new method of subjective refraction involving 
identical technics in static and in dynamic 
tests, *941 
new ophthalmoscope without reflexes, 428 
newly designed thermophore conductors, *380 
ocular transilluminators made of lucite, *627 
“pin’”’ eye dropper, 1097 
plastic transilluminator, *164 
projection scotometer, 648 
rotating cross-cylinder, 1097 
self-setting crossed cylinder, 1344 
treatment of vernal catarrh with solid carbon 
dioxide, *1039 
vacuum massage of eyeball, *926 
Insulin: See also Diabetes Mellitus 
effect on eye of nondiabetic person, 452) 
ocular symptoms in schizophrenic patients 
treated with metrazol (cardiazol) and with 
insulin shock therapy, 650 
aeeee” a ences hypertension from standpoint 
of, 
Intraocular Tension: See Tension 
Iodine and Iodine Compounds, Therapy: 
under Optic Pathway 
Iridectomy: See under Glaucoma 
Iridencieisis: See under Glaucoma 
Iridocyclitis: See also Ophthalmia, 
thetic 
chronic, with reference to sarcoidosis of 


Iris: See also Pupils 
absence of treatment of glaucomatous states 
in aniridia, 219 
Foreign Bodies in: See 


Bodies 
Inflammation: See also Iridocyclitis 
inflammation; iritis and optic neuritis in 


— of spirochetal hemorrhagic icterus, 


sympa- 


under Foreign 


20 
inflammation ; iritis due to bacteria and bac- 
terial toxins associated with dental sepsis; 
experimental production in laboratory ani- 
— by administration of these toxins, 
inflammation; iritis 


(white eye) in fowls, 


ne: lupus pernio and plastic tritis, 
1 


inflammation; parallel study of pathogenesis 
of rhinogenous optic neuritis and of serous 
iritis, 1099 
melanosarcomas of, 218 
posture treatment of iris in lever action 
intracapsular extraction of cataract, *908 
Iritis: See Iris, inflammation 
Irvine, R.: Exfoliation of lens capsule (glau- 
o~ capsularis) ; 40 cases of exfoliation, 


Method of ultra close-up photography in 
ophthalmology, *161 
Ivy, R. H.: Diplopia following fracture of 
‘malar bone; report of cases, 671 


Jaundice, spirochetal; iritis and optic neuritis 
n course of spirochetal hemorrhagic 
icterus, 208 

Jensen's Disease: See Retinochorolditis 

Jess, A.: Proteins of lens, 457 

Johnson, L. V.: Is onset of interstitial kera- 
titls related to riboflavin deficiency? 631 

Rosacea keratitis and conditions with vascu- 
we of cornea treated with riboflavin, 


Journals: See Periodicals 


Jurisprudence, Medical; ocular injuries in in- 
dustry; medicolegal aspect, 402 
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Kageer -Fleischer Ring: See Cornea, pigmenta- 
Kelold "of conjunctiva; report of case, *624 
Keratitis: See also Keratoconjunctivitis 
epidemic superficial keratitis, 206 
experimental production of so-called bullous 
keratitis, *918 
Herpetic: See Cornea, herpes 
Interstitial: See also Trachoma 
interstitial; acuity of vision and causes of 
impairment of vision in patients with past 
syphilitic interstitial keratitis, 1094 
interstitial, and riboflavin deficiency, 1322 
interstitial, caused by specific sensitivity to 
ingested foods, *48 
interstitial; clinical and experimental studies, 
5 


67 

interstitial; disablement and social conditions 
of patients with past syphilitic interstitial 
keratitis, 1096 

interstitial, is onset related to riboflavin de- 
ficiency? 631 

interstitial, recurrence of syphilitic keratitis, 


861 
interstitial, therapy of, *696 
rosacea keratitis and conditions with vas- 
cularization of cornea treated with ribo- 
flavin, *899 
superficial marginal keratitis, 646 
superficialis vorticosa, 429 
Trachomatous: See Trachoma 
treatment of keratitis with hypopyon by 
thermopuncture of cornea, 647 
Ulcerative: See Cornea, ulcers 
Keratoconjunctivitis, epidemic, of 
etiology, 206 
in hypofuncticn of lacrimal glands, 1094 
Keratoconus: See Cornea, conical 
Klar, J.: Ektropionator designed according to 
Rostkowski, 430 
Hypertonia of retinal vessels with endarteritis 
obliterans after injury by electric currents, 


unknown 


452 
Klar, R.: Studies on permeability of human and 


animal cornea to solutions of sodium 
fluorescein, 455 

Klauder, J. V.: Clinical and experimental 
studies of interstitial keratitis, 675 

Klemens, F.: Origin of vessels in embryonic 
vascular layer between pigment epithelium 
of retina and lamina vitrea, 446 

Knapp, A.: Course in certain cases of atrophy 
of optic nerve with cupping and low tension, 
*41 


Knighton, W.: Psewdotumor of orbit, 1344 
Kornzweig, A. L.: Bilateral a cystold 
detachment of retina, *491 
Krause, A. C.: Medical treatment of senile 
cataract, *487 
Krelbig, W.: Histologic changes 
zoster ophthalmicus, 432 
Sarcoma of choroid and trauma, 441 
Krimaky, E.: Orthoptics at crossroads, *619 
Krickmann, E.: Method for evisceration, 427 
Problem of reinfection and ‘© ympeuanee of 
lung and its effect on eyes, 419 
Kriimmel, H.: Terminal reticulum and ganglion 
cells in plexus ciliaris, 444 
Krukenberg Spindle: See Cornea, pigmentation 
Kruse, H. D.: Interstitial keratitis and ribo- 
flavin deficiency, 1822 
Kyrieleis, W.: ‘“Peristatic” conditions associated 
be incomplete occlusion of central artery, 


in herpes 


Lacrimal Canal: See Lacrimal Organs 
Lacrimal Organs, concretions in _ lacrimal 
canaliculus caused by Actinomyces, *689 
“crocodile tears” after facial paralysis; 2 
cases, 1329 
infantile dacryocystitis treated by surgical 
diathermy, 1328 
keratoconjunctivitis in hypofunction of, 1094 
sarcoid of, 220 
therapy of dacryocystitis, *700 
tumor of region of inferlor canaliculus, 217 
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Lacrimation: See Tears 

Lagrange Operation: See weds Glaucoma 

Lamina Vitrea: See Choro 

Lancaster, J. E.: ‘coanas technician as aid 
to ophthalmologist, *560 

Lancaster, W. B.: Alfred Bielschowsky, 1354 

Langdon, H. M.: Diplopia following fracture of 
malar bone; report of cases, 671 

La Rocca, V.: Tréatment of vernal catarrh with 
solid carbon dioxide, *1039 

Lauber, H.: Diathermic treatment of early 
tumors of choroid, 441 

Distribution of rods and cones in retina and 

relation of this distribution to isopters of 
visual fleld, 413 

Laurence-Biedl Syndrome, disease of Laurence- 
Moon-Bardet-Biedl (retinitis pigmentosa, 
polydactylism, adiposogenital dystrophy and 
intellectual deficiency), 869 

= reports on retinitis pigmentosa, 


Leber’s Disease: See Nerves, optic 
Leinfelder, P. J.: Retrograde degeneration in 
optic tracts and nerves; experimental study 
of changes in axis -cylinders, 671 
Leland refractor; method for refraction under 
binocular conditions, *104 
Lens, Crystalline, and hormones, 459 
behavior of water content of lens in expert- 
mental cataracta parathyreopriva, 207 
carbohydrate metabolism in acute naphthalene 
polsoning, 1097 
differential diagnostic significance of slit 
lamp picture of lens, 461 
endophthalmitis phacoanaphylactica and its 
relation to sympathetic ophthalmia, *237 
maintenance of, 403 
Opacity: See Cataract 
optical correction of aphakic eye, 464 
oxidases and reductases of lens, 860 
pathologic changes in anterior subcapsular 
“border zone” of lens, 463 
proteins of, 457 
tests in chemical and physicochemical topog- 
raphy of, 
topography of embryonic lens, 461 
Leprosy, ocular, in United States; study of 
- 350 cases, *112 
Leukemia, case of aleukemic lymphosis involv- 
ing upper lids with pathologic findings, 863 
sie -: Treatment of ocular syphilis, 


Lice: See Trachoma 
Light: See also Ultraviolet Rays 
neutral light tester, 413 


toxicity; artificial achromatopsia produced by 
dazzling, 862 
use of ophthalmoscope for testing sense of 
light perception in unilateral diseases of 
eye, 428 
Limbus Conjunctivae : 
Corneae:, See Cornea 
Lime: See Calclum and Calclum Compounds 
Lindau’s Disease: See under Retina 
Lindner, K.: Changes in technic of intracapsu- 
lar operation for cataract, 463 
eet ** sme is chalazion lipogranulomatosis ? 


See under Conjunctiva 


Little’s Disease: See Paralysis, spastic 

— % Progress in corneal transplanta- 
on, 

Love, J. G.: Meningioma of sheath of optic 
nerve ; report of case, *377 

Late, gear transilluminators made of lucite, 


Lucklesh, M.: New method of subjective refrac- 
tion involving identical technics in static 
and in dynamic tests, *941 

Lungs, problem of reinfection and superinfec- 
tion of lung and its effect on eyes, 419 

Tuberculosis: See under Tuberculosis 

Lupus pernio and plastic iritis, 1105 

Lymphangioma of orbit, 1107 

Lymphogranuloma Venereum associated with 
corneal ulcer; report of case, 1115 
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McAlpine, P. T.: Pupillary response to physo- 
stigmine salicylate in absence of oculomotor 
nerve, 1090 

McCutchan, G. R.: Interstitial keratitis ‘caused 
ot. specific sensitivity to ingested foods, 


MacDonald, A. E.: Lindau’s disease; report of 
6 cases, with surgical verification in 4 living 
patients, *564 

McDonald, R.: Some basic principles of dark 
adaptation, *841 

a J. M.: New corneoscleral suture, *554, 


McNair, 8S. 8.: Exophthalmos, without pulsa- 
tion, due to arteriovenous aneurysm; report 

of case, *22 
Macula Lutea, intravital color of macula, 1345 
— on image expansion by foveal clivus, 


retroretinal tissue from choroid in Kuhnt- 
Junius degeneration of macula; anatomic 
study, *1157 ; 

Magnesium, cyclodialysis with insertion of metal 
implant in treatment of glaucoma; prelimi- 
nary report, *2:0 

Makoré: See Wood 

Malar Bone: See Zygoma 

Marchesani, 0.: Rheumatic uveitis, 431 

Marron, J.: Cycloplegia and mydriasis by use 
of atropine, scopolamine and homatropine- 
paredrine, *340 

Massage; vacuum massage of eyeball, *926 

Mattis, R. D.: Plastic transilluminator, *164 

Maxwell, J. M.: Essential hypertension from 
standpoint of otolaryngology, 657 

a i L.: Experimental retinoblastoma, 

5 


Optic pathway, *382 
Meckel’s Ganglion, retrobulbar neuritis amelio- 
—— by phenolization of nasal ganglion, 
Meesmann, A.: Differential diagnostic signifi- 
cance of slit lamp picture of lens, 461 
Previously undescribed dominant hereditary 
dystrophia epithelias corneae, 444 
Megalocoruea: See Cornea, abnormalities 
Meibomian Glands: See Eyelids : 
Melanosarcoma of choroid; report of case with 
unusual features, *1213 
of iris, 218 
Mengel, W. G.: External exudative retinitis ; 
Coats’s disease, 1340 
Meninges, meningiomas of brain, 404 
Meningioma of brain, 404 
of sheath of optic nerve; report of case, *377 
Metrazol, Therapy: See Dementia Praecox 
Meyer, G. P.: Corneal ulcer associated with 
jamanar ans venereum ; report of case, 


Meyer, S. J.: Pulsating exophthalmos, *1288 
Migraine, cerebral angioma arteriale, 211 
changes in fundus oculi and persisting injuries 

to eye in, 652 

Mind, psychosomatic interrelations; their thera- 
peutic implications in glaucoma, *91 

Minerals, action of mineral dusts on connective 
tissue as studied with corneal microscope, 


R62 
Minsky, H.: Intramarginal suture in repair of 


id, 1 

Moehlig, R. C.: Retinitis pigmentosa; etiologic 
= ane implications hased on 21 cases, 
125 


—_, impression technic for contact glasses, 


Monsters, description of monster: 
tetrophthalmus, 205 
Moon-Laurence-Biedl Syndrome: See Laurence- 
Biedl Syndrome 
Mooren’s Ulcer: See Cornea, ulcers 
Moss, F. K.: New method of subjective refrac- 
tion involving identical technics in static 
and in dynamic tests, *941 
Miller, H. K.: Dynamometer, 429 
Genesis of senile cataract, 458 
Instrument for measurement of power of lids, 


diprosopus 
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Muncy, W. M.: Relation of vitamin deficiency 
to tryparsamide reaction, 664 
Muscles, acquired spasms of elevator muscle of 
upper lid, 404 
extraocular muscles in myasthenia gravis and 
hyperthyroidism, 882 
Ocular: See Eyes, muscles; Strabismus 
operation on ocular muscles; few points in 
operative technic, *833 
study of acquired spasms of levator muscle of 
upper lid, 652 
Myasthenia gravis; extraocular muscles in my- 
asthenia gravis and hyperthyroidism, 882 
Mydriasis: See under Pupils 
Myelitis, syndrome of neuromyelitis optica, *577 
Myiasis due to Oestrus ovis, 866 
ocular euliasis (ocular condition due to lar- 
vae), 1331 
ophthalmomyiasis, 405 
eet C.: Rare changes in cornea and sclera, 


Myopia, progressive ; new treatment with base-in 
prisms, 407 


Naphthalene, carbohydrate metabolism of lens in 
acute naphthalene poisoning, 1097 

Narcosis: See Anesthesia 

Nasolacrimal Duct: See Lacrinal Organs 

Necroscleritis nodosa associated with chronic 
— polyarthritis; report of case, 


Nerves: See also Neuritis; Paralysis; etc. 

Cells: See Neurons 

optic, aplasia of, 1338 

optic, atrophy of, *1086 

optic; congenital and acquired anomalies of 
optic disk, *1063 

optic; course in certain cases of atrophy of 
= nerve with cupping and low tension, 


optic, glioma of; critical review; report of 
on" with autopsy observations in 1, 

optic; Leber’s disease cured by neurosurgical 
intervention, 1334 

a of sheath; report of case, 


optic; multiple neurinomas with involvement 
of papillae, 434 
optic; ocular changes associated with naevus 
flammeus, 410 
optic, primary tumors (phenomenon of Reck- 
linghausen’s disease); clinical and patho- 
logic study with report of 5 cases and re- 
view of literature, *735, *957 
optic; rare injury to aviator with remote 
effect on eye, 453 
optic; syphilitic atrophy of optic nerve and 
papilledema due to optochiasmal arach- 
noiditis ; indications for surgical interven- 
tion, 1107 
optic, therapy of atrophy of, *697 
optic; tuberculosis of disk, *1082 
optic; visual hallucinations and their neuro- 
optical correlates, *166 
Paralysis: See under Paralysis 
pupillary response to physostigmine salicylate 
in absence of oculomotor nerve, 1 
retrograde degeneration in optic tracts and 
nerves; experimental study of changes in 
axis-cylinders, 671 
Nervous System: See also Brain; Nerves; Neu- 
rons; Reflex; etc. 
glaucoma and vegetative nervous system, 1326 
motion picture demonstration of unusual 
neuro-ophthalmologic conditions, 879 
role of cervical sympathetic nerve in light re- 
flex of pupil, *371 
Neurinomas, multiple, with involvement of pap- 
illae, 434 
Neuritis, acetylarsan and its toxic effect on vis- 
ual apparatus, 1332 
bilateral retrobulbar, as beginning sign of 
pernicious anemia, 649 
optic, and Ifritis in course of spirochetal hem- 
orrhagic icterus, 208 
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Neuritis—Continued 
optic; beneficial effects of intravenous injec- 
tion of iodine in some diseases of optic 
pathways, 412 
optic; congenital and acquired anomalies of 
optic disk, *1063 
optic; papilledema and hypertension, 411 
optic; papilledema (choked disk), *1082 
optic; papillitis, *1085 
optic; papillitis and papilledema in multiple 
sclerosis, 865 
optic; parallel study of pathogenesis of rhi- 
nogenous optic neuritis and of serous iritis, 
1099 
optic; spinal fluid in optic neuritis, “toxic 
amblyopia” and tumors producing central 
scotomas, 408 
optic; syndrome of neuromyelitis optica, *577 
optic; syphilitic atropuy of optic nerve and 
papilledema due io optochiasmal arach- 
noiditis; indications for surgical interven- 
tion, 1107 
optic; utility of angioscotometric examina- 
tion in diagnosis of edema of papilla, 650 
pure diabetic retrobulbar neuritis; report of 
case, 1334 Sy 
retrobulbar, *1086 A 
retrobulbar, ameliorated by phenolization of 
nasal ganglion, 1337 
retrobulbar, causation of, 451 
retrobulbar, with pellagra in Nigeria, 1095 
Neurofibromatosis, primary tumors of optic nerve 
(phenomenon of Recklinghausen’s disease) ; 
clinical and pathologic study with report of 
5 cases and review of literature, *735, *957 
Neuromyelitis Optica: See Myelitis; Neuritis, 
optic 
Neurons, terminal reticulum and ganglion cells 
in plexus ciliaris, 444 
Neuroretinitis: See Neuritis, optic; Retinitis 
Nevi, ocular changes associated with naevus 
flammeus, 410 
tumor of region of inferior canaliculus, 217 
Night Blindness: See under Blindness 
Nitrophenol, cataract from phenol dinitrite; re- 
port of 2 cases, 403 
experimental dinitrophenol cataract, 1328 
Nizetié, Z.: Extended indications for corneal 
transplantation, 424 
Nordenson, J. W.: Intravital color of macula, 
1345 
Nose, parallel study of pathogenesis of rhinog- 
enous optic neuritis and of serous iritis, 
1099 


Obesity: See also Laurence-Biedl Syndrome 
cataract from phenol dinitrite; report of 2 
cases, 403 , 


OsiTbariEs: 


Bielschowsky, Alfred, 396, 1354 
Blue, Robert, 201 

Cushing, Harvey, 633, 1348 
Elschnig, Anton, 201 

von Hippel, Eugen, 857 
Jameson, Patrick Chalmers, 641 
Weeks, Webb William, 854 


Occupational Diseases: See Industrial Diseases 
O’Connor Cinch Operation: See Strabismus 
Oestrus Ovis: See Myiasis 
Ogle, K. N.: Induced size effect with eyes in 
asymmetric convergence, *1023 
Ohly, J. H.: Patrick Chalmers Jameson, 641 
Old Age, relation of dynamic to static refrac- 
tion in presbyopic patients 40 through 50 
years of age, *545 
Ophthalmia: See also Conjunctivitis; Eyes, 
diseases i 
Egyptian: See Trachoma 
Gonorrheal: See Eyes, gonorrhea 
= See Conjunctivitis, phlyctenu- 
ar 


sympathetic, endophthalmitis phacoanaphylac- 
tica and its relation to, *237 

Ophthalmologic societies, directory of, 226, 466, 
678, 888, 1120, 1366 
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Ophthalmology, comparative; eye of Argyropel- 
ecus hemigymnus, 861 
essential hypertension from standpoint of, 658 
history ; American Ophthalmological Society ; 
retrospect of 75 years, *1 
history; Santa Lucia, patroness of eyes, *526 
residency in ophthalmology, St. Luke’s Hos- 
pital, New York, 201 
Teaching: See under Education 
Ophthalmomyiasis: See Eyes, parasites 
Ophthalmoplegia: See Paralysis 
Ophthalmoscopy: See Eyes, examination 
Optic Chiasm, syphilitic atrophy of optic nerve 
and papilledema due to optochiasmal arach- 
noiditis; indications for surgical interven- 
tion, 1107 
traumatic bitemporal hemianopia (sagittal 
tearing of optic chiasm), 212 
Optic Disk; Optic Papilla: See Nerves, optic; 
Neuritis, optic 
Optic Pathway, *382. See also Optic Chiasm 
diseases, beneficial effects of intravenous in- 
jection of iodine in, 412 
general hypertension and peripheral optic 
pathways, 660 
gliomas in area of optic radiation, with 
consideration of arteriography, 440 
permanent lesion of visual tract due to flying 
at high altitudes; report of case, 651 
retrograde degeneration in optic tracts and 
nerves; experimental study of changes in 
axis-cylinders, 671 
Orbit, diagnosis of vascular anomalies and tu- 
mors in orbital fossae and middle cranial 
fossae, 438 
facial and orbital actinomycosis, 1331 
lymphangioma of, 1107 
microscopic appearance of orbital tumors aris- 
ing from fissures, 433 
pseudotumor of, 1344 
surgery; epithelial inlay with Kerr-material 
to form eye socket, 405 
tumors, a aspect and pathologic anat- 
omy, 
unilateral exophthalmos occasioned by tumor 
of orbit metastasizing from latent cancer 
of prostate, 1336 
Organotropism: See Eyes 
Ornsteen, A. M.: Aplasia of optic nerve, 1338 
Orthoptic Training: See Strabismus 
Osteogenesis Imperfecta: See Bones, fragility 
Otolaryngology, essential hypertension from 
standpoint of, 657 
Otolith apparatus, tonic deviations of eyes pro- 
duced by movements of head with reference 


to otolith reflexes; clinical observations, 
*1274 


Pannus: See Trachoma 
Papilledema: See Neuritis, optic 
Paracentesis: See Eyes, surgery 
Paralysis, abducens, congenital, 866 
“crocodile tears’ after facial paralysis; 3 
cases, 1329 
diagnosis of paralyses and contractures of 
muscles for vertical ocular movements, 1099 
diagnosis of paralysis of ocular muscles, 456 
extraocular muscles in myasthenia gravis and 
hyperthyroidism, 882 
of associated movements of eyes; clinical and 
physiopathologic study, 1330 
of divergence, *1046 
sign of facial palsy (decrease of vibration in 
upper lid), 866 
— ; ocular disturbances in Little’s disease, 


surgical treatment of palsy of abducens and 
trochlear nerves, 1342 

Parasites: See Eyes, parasites 

Parathyroid, behavior of water content of lens 
ee cataracta parathyreopriva, 

calcium content of aqueous, lens and blood in 

rabbits after administration of parathyroid 
extract, 203 
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Parathyroidectomy, behavior of sodium chloride 
in aqueous humor and in blood in respect to 
Lee mage egg | cataracts, 211 

Paratrachoma : See Conjunctivitis 

Paredrine, cycloplegia and mydriasis by use of 

scopolamine and homatropine- 
paredrine, *340 

Park, G. E.: Further evidence of change in 
position of eyeball during fixation, *1216 

Park, R. S.: Further evidence of change in 
position of eyeball during fixation, *1216 

Pascal, J. I.: Self-setting crossed cylinder, 1344 

——— with retrobulbar neuritis in Nigeria, 


Perimeter; Perimetry: See under Vision 

Periodicals, Acta ophthalmologica — 396 

Perivasculitis: See Retina, blood supply 

Phlyctenulosis: See Conjunctivitis. , 

Phosphene: See Vision, physiology 

Photography, method of ultra Ml -up photog- 

_... raphy in ophthalmology, *161 

motion picture demonstration of unusual 

neuro-ophthalmologic conditions, 879 

Photophobia: See Light, toxicity 

Physostigmine, pupillary response to physostig- 
mine salicylate in absence of oculomotor 
nerve, 1090 

Pillat, A.: Detachment of vitreous after intra- 
capsular operation, 458 

Pino, R. H.: Retinitis pigmentosa; etiologic 


pee implications based on 21 cases, . 


Pituitary Body, question of dependence of tap- 

etoretinal disease on hypophysis, 434 
retinitis pigmentosa; etiologic and clinical 

implications based on 21 cases, *1257 

Pituitary Preparations, effect of melanophoric 
hormone in normal persons and in those 
with retinitis pigmentosa, 867 

Plastic Surgery: See Surgery, plastic 

Pneumoconiosis, action of mineral dusts on con- 
nective tissue as studied with corneal micro- 
scope, 862 

Poisons and Poisoning: See under names of 
— as Naphthalene; Nitrophenol ; 
etc. 

Polyarthritis: See Arthritis 

Pons Varolii, gliomas of, 865 

Pontocaine: See Ane&thesia 

Posture treatment of iris in lever action intra- 
capsular extraction of cataract, *908 

Pregnancy, retinal examinations; guide in man- 
agement of toxic hypertensive syndrome of 
nig 4 

Prendergast, J.: Ocular leprosy in United 
States ; uty of 350 cases, *112 

Presbyopia, relation of dynamic io static refrac- 
tion in presbyopic patients 40 through 50 
years of age, *545 

Pressure: See Tension 

Pringle-Bourneville’s Disease: 
tuberous 

Prizes, offer of prize by Association for Research 
in Ophthalmology, 

Proptosis: See Exophthalmos 

Prostate, unilateral exophthalmos occasioned by 
tumor of orbit metastasizing from latent 
cancer of prostate, 1336 

Proteins of lens, 457 

Prowazek Bodies: See Trachoma 

Pseudosclerosis, chemical findings in, 434 

Pterygium, changes in refraction of cornea after 
removal of, 207 

Ptosis: See Eyelids, ptosi< 

Pupils, — of atropine on enucleated eye of 


frog, 
asayl Robertson, in alconolism, 653 
cycloplegia and mydriasis by use of atropine, 
—" and homatropine-paredrine, 


pupillary response to physostigmine salicylate 
in absence of oculomotor nerve, 1090 
Tonic: See under Reflex 
Pyrexia: See Fever 


See Sclerosis, 
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Question and answer department, new feature of 
Archives, 1091, 1323 

Quinine, inversion of visual field for color in 
amblyopia due to quinine, 872 


Radiations: See Radon; Roentgen Rays; etc. 

Radon, new method of applying radon seeds 
for ocular disorders, *55 

Rados, A.: Bilateral uveitis associated with 
— of retina (Harada’s disease), 


Rauh, W.: Lens and hormones, 459 

Ravin, L. C.: Simple and inexpensive chin 
rest for use with tangent screen, *839 

eek ee quaceaie Disease: See Neurofibromato- 
sis 

Reeber, J.: Corneal ulcer associated with lym- 
yy games venereum ; report of case, 


Reflex, pupillary response to physostigmine sali- 
cylate in absence of oculomotor nerve, 1090 
role of cervical sympathetic nerve in light 
reflex of pupil, *371 
tonic pupils and absent tendon reflexes (Adie’s 
syndrome), 868 
Refraction: See Accommodation and Refraction 
Reichling, W.: Pathologic changes in anterior 
subcapsular “‘border zone’”’ of lens, 463 
—_ changes in “‘border zone” of eye, 


Pathologic changes in eyes of rats irradiated 
with ultraviolet rays, 43 
Reiser, K. A.: Histologic studies of herpetic 
vaccination keratitis, 444 
Retina: See also Macula Lutea 
angioblastoma or angioreticuloma, *516 
bilateral symmetric cystoid detachment, *491 


Blood Supply: See also Aneurysm; Embo- 
lism ; Thrombosis 

blood supply; congenital avascularity of 
retina, 435 


blood supply; formation of aneurysmal dila- 
tations of retinal arteries in patient with 
hypertension, 1334 

blood supply; hypertonia of retinal vessels 
with endarteritis obliterans after injury by 
electric currents, 452 

blood supply ; ocular symptoms in schizo- 
phrenic patients treated with metrazol (car- 
— and with insulin shock therapy, 


blood supply; “‘peristatic’” conditions associ- 
ated with ‘incomplete occlusion of central 
artery, 447 

blood supply; prognostic significance of oph- 
thalmoscopic findings in cases of high sys- 
tolic blood pressure, 1333 

blood supply: retinal circulation, 214 

blood supply; retinal cxaminations; guide in 
management of toxic hypertensive syndrome 
of pregnancy, 408 

blood supply; spasm of trunk of central reti- 
nal artery, 11 

blood supply; symmetric binocular relation 
of groups of retinal tears to terminal ves- 
sels; report of case, 1101 

blood supply; treatment of obstruction of 
retinal vessels by retrobulbar injection of 
acetylcholine followed by intramuscular in- 
jection of cobra venom, 215 

certain retinopathies due to changes in lamina 
vitrea, *60 

changes a experimental gastrectomy on 


dogs, 

changes in fundus oculi and persisting injuries 
to eye in migraine, 652 

chorioretinal arteriolar necrosis in malignant 
hypertension: report of case, *1052 

cleavage of retina and venous lesions, 1101 

congenital retinal fold, *1188 

detachment; bilateral uveitis associated with 
detachment (Harada’s disease), *534 

detachment ; contribution to question of direct 
trauma and retinal detachment, 435, 
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Retina—Continued 

detachment ; late results in operaticns, 1332 

detachment, shortening of eyeball for, *1181 

detachment ; symmetric lar relation of 
groups of retinal tears to terminal vessels ; 
report of case, 1101 

distribution of rods and cones in retina and 
relation of this distribution to isopters of 
visual field, 41 

disturbances in color "ae a associated with 
operations on retina, 456 

experimental retinoblastoma, *5 

glioma with consideration of Sntty report 
of cases, 1104 

gyrate atrophy of retina and choroid following 
retinitis pigmentosa ; report of 2 cases, *1252 

hyperergic reaction in, 448 

Inflammation: See Retinitis ; Retinochoroilditis 

influence of central nervous system on pigment 
migration in retina of frog, 868 

Lindau’s disease ; report of 6 cases, with sur- 
gical verification in 4 living patients, *564 

measurement of structures of fundus; pres- 
entation of improved technic, *1146 

metabolism after interruption of retinal cir- 
culation, 648 

origin of vessels in embryonic vascular layer 
between pigment epithelium of retina and 
lamina vitrea, 446 

place of Coats’s disease among diseases of 
retina, *507 

question of dependence of tapetoretinal dis- 
ease on hypophysis, 434 

rare retinal disease as part of picture of sys- 
temic disease of hereditary origin, 435 

rare syphilitic disease (bilateral gumma), 435 

significance of carotenoids in relation to eyes, 


subvascular white dots in detached retina 
resembling white precipitates; report of 
case, 1102 

tumors; angiomatosis retinae, *623 

tumors; angiomatosis retinae (Hippel’s dis- 
ease); report of case in which roentgen 
therapy was used in early stage, *253 

vital staining; preliminary clinical note, 409 

nr cleavage of retina and venous lesions, 


exudative; Coats’s retinitis, 869 
exudative, external; Coats’s disease, 1340 
exudative; place of Coats’s disease among 
diseases of retina, *507 
Jensen’s: See Retinochoroiditis 
wn See also Laurence-Biedl Syn- 
rome 
pigmentosa; effect of melanophoric hormone 
in normal persons and in those with ret- 
initis pigmentosa, 867 
pigmentosa, endocrinologic: reports on, 655 
pigmentosa ; etiologic and clinical implications 
based on 21 cases, *1257 
pigmentosa; gyrate atrophy of retina and 
° choroid following retinitis pigmentosa; re- 
port of 2 cases, *1252 
pigmentosa ; treatment with intramuscular in- 
jections of cod liver oil, 870 
question of significance of intact retinal 
periphery in albuminuric retinitis, 1102 
Retinoblastoma, experimental, *591 
Retinochoroiditis, juxtapapillary retinochoroidi- 
tis (Jensen’s disease) with narrowing of 
visual field in superior sector, 214 
of Jensen type with secondary glaucoma, 1338 
solitary retinochoroiditis with reference to 
retinochorolditis juxtapapillaris-Jensen, 654 
therapy of chorioretinitis, *700 
aang ca See Accommodation and Refrac- 
on 
Rheumatism: See also Arthritis 
rheumatic uveitis, 431 
Riboflavin: See Vitamins, B 
Richards, G. M.: Spectacle lenses for use dur- 
ing operations, *625 
Rickettsia, etiologic problem of trachoma with 
reference to es of Prowazek and to 
Rickettsiae, 411 
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Riechert, T.: Gliomas in area of optic radia- 
* tion, with consideration of arteriography, 


440 
—. H.: Detachment of vitreous, 445 
bertson, H. F.: Clinical and experimental 
studies of interstitial keratitis, 675 
ae Rays, glaucoma following irradiation ; 
hologic report, *1198 
peel X-ray apparatus for localizing for- 
e ies according to Comberg, 430 
radiation cataract, 210 
Therapy: See under names of organs, regions 
and diseases, as Epithelioma ; Eyelids, can- 
cer; Retina, tumors; etc. 
de Rétth, A.: Plastic repair of conjunctival 
defects with fetal membranes, *522 
Rohrschneider, W.: Tuberculosis of eye and of 
lung and negative tuberculin reaction, 419 
Rosin, 8.: Measurement of structures of fun- 
a ie presentation of improved technic, 
Rucker, C. W.: Meningioma of sheath of optic 
nerve; report of case, *377 
Ryan, E. P.: Angiomatosis retinae, *623 


Samuels, B.: Harvey Cushing, 633, 1348 
Santa Lucia, patroness of eyes, *526 
Saradarian, A. V.: Bilateral subconjunctival 
tumor, 874 
Sarcoid, chronic iridocyclitis, with reference to 
sarcoidosis of Boeck, 
lupus pernio and plastic fritis, 1105 
of lacrimal gland, 220 
Sarcoma: See also Melanosarccma; and under 
names of organs and regions 
of choroid and trauma, 441 
spindle cell sarcoma of limbus, 412 
Savitsky, N.: Paralysis of divergence, *1046 
Scala, N. P.: Keloid of conjunctiva; report of 
case, *624 
Role of cervical sympathetic nerve in light 
reflex of pupil, *371 
Scheie, H. G.: Aplasia of optic nerve, 1338 
Scheyhing, H.: Possibilities of short wave irra- 
diation in ophthalmology, 454 
Schizophrenia: See Dementia Praecox 
Schmelzer, H.: i@@1 changes in blood of 
patients with Blaucomfm, 453 
Schmidt, K.: Value of d@termining visual acuity 
for evaluation of conrpensation, 450 
Schmidt, M.: Multiple neurinomas with involve- 
ment of papillae, 434 
Schmidt, R.: Contribution to question of direct 
trauma and retinal detachment, 435 
Effect of insulin on eye of nondiabetic per- 


son, 452 
Schoenberg, M. J.: Psychosomatic interrela- 
tions; their therapeutic implications in 
glaucoma, *91 
Role of states of anxiety in pathogenesis of 
primary glaucoma, *76 
Scholz, R. O0.: New detergent for use in pre- 
operative clean-up of eyes, *1060 
Schools; school ophthalmic service, 1096 
Schreck, E.: Clinical aspect and pathologic 
anatomy of orbital tumors, 438 
Disturbances in color sensation associated 
with operations on retina, 456 
Microscopic appearance of orbital tumors 
arising from fissures, 433 
Sclera, blue, 862 
epithelioma of corneoscleral limbus, 1103 
necroscleritis nodosa associated with chronic 
aig polyarthritis; report of case, 


rare changes in corriea and sclera, 431 
some manifestations observed in northern 
Africa of hereditary and acquired syphilis 
at level of corneoscleral margin, 401 
eae pee. papillitis and papilledema 
n 


multiple, remissions in, 1329 

tuberous; rare retinal disease as part of pic- 
ture of systemic disease of hereditary 
origin, 435 
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Scopolamine, cycloplegia and mydriasis by use 
of atropine, scopolamine and homatropine- 
paredrine, *340 

Scotoma, bilateral accommodation paralysis and 
unilateral scotoma in sphenoidal-sinus dis- 
ease, 213 

projection scotometer, 649 

spinal fluid in optic neuritis, ‘“‘toxic am- 
blyopia” and tumors producing central 
scotomas, 4 

tangent screen scotometry; value in diag- 
— prognosis and evaluation of therapy, 


utility of angioscotometric examination in 

diagnosis of edema of papilla, 650 

Scotometer: See Scotoma 

Scott, R. W.: Essential hypertension from 
standpoint of internist, 660 

Scrofula: See Tuberculosis 

Scullard, G.: Vaccinia with ocular involve- 
ment, *584 

Sebaceous Glands, primary sebaceous epithe- 
lioma of meibomian glands, 217 

Sebrell, W. H.: Interstitial keratitis and ribo- 
flavin deficiency, 1322 

Seefelder, R.: Family tree of family with con- 
genital cataracts, 426 


Fixation of eyeball during cyclodialysis, 426 


Seidel, E.: Question of accommodation, 417 
Rare retinal disease as part of picture of 
systemic disease of hereditary origin, 435 
Rare syphilitic disease of retina (bilateral 
gumma of retina), 435 
Selle, R. M.: Failure of galactose given subcu- 
taneously to produce cataract in rats, *369 
Senility: See Old Age 
Serr, H.: Bilateral inflammatory exophthalmos 
in sepsis lenta, 437 
Progress in fitting Zeiss contact lens, 437 
Sheppard, E.: Gyrate atrophy of retina and 
choroid following. retinitis pigmentosa; re- 
port of 2 cases, *1252 
Short Waves: See Diathermy 
Therapy: See Eyes, diseases; etc. 
Shumway, E. A.: Tumor of third ventricle with 
resulting chronic internal hydrocephalus ; 
pao history over period of 17 years, 


Silver, chemical findings in pseudosclerosis, 434 

Siniscal, A. A.: Iritis due to bacteria and bac- 
terial toxins associated with dental sepsis; 
experimental production in laboratory ani- 
mals by administration of these toxins, *705 

Sjégren Syndrome: See Keratoconjunctivitis 

Skiascopy: See Accommodation and Refraction 

Skin, experimental studies of ocular tubercu- 
losis ; relation of ocular sensitivity, cutane- 
ous sensitivity and ocular activity in im- 
mune-allergic rabbit, *351 

Skull: See Cranium 

onetee vaccinia with ocular involvement, 


Soap, new detergent for use in preoperative 
clean-up of eyes, *1060 
Social Conditions and disablement of patients 
= past syphilitic interstitial keratitis, 
Societies, American Academy of Ophthalmology 
and Otolaryngology, meeting, 200 
American Ophthalmological Society; retro- 
spect of 75 years, *1 
Association for Research in Ophthalmology, 
200, 1091 
— directory of, 226, 466, 678, 888, 1120, 


international, directory of, 226, 466, 678, 888, 
1120, 1366 

eS directory of, 231, 471, 683, 893, 1125, 
3 


national, directory of, 228, 468, 680, 890, 
1122, 1368 

ophthalmologic, directory of, 226, 466, 678, 
888, 1120, 1366 

Ophthalmological Society of United Kingdom, 
meeting, 630 

= Ophthalmological Congress, meeting, 


63 


Societies—Continued 
— Congress of Ophthalmology, 


5 

sectional, directory of, 228, 468, 680, 890, 
1122, 1368 

a ageerponeg of, 229, 469, 681, 891, 1123, 


Society TRANSACTIONS: 


American Academy of Ophthalmology and 
Sn gney. Section on Ophthalmology, 


College of Physicians of or. Section 
on Ophthalmology, 671, 881, 1115, 1338 

German Ophthalmological Society, 413 

New York Academy of Medicine, Section of 
Ophthalmology, 220, 874, 1107, 1344 


Sodium chloride, behavior in aqueous humor 
and in blood in respect to parathyroidec- 
tomy cataracts, 211 

Fluorescein: See Fluorides 
Sohr, H.: Dynamometer, 429 
— for measurement of power of lids, 

Space, perception ; analysis of judgment of rela- 
= position; preliminary communication, 

Spaeth, E. B.: Management of some complica- 
tions of cataract operations, 673 

Spectacles: See Glasses 

Sphenoid Sinus, bilateral accommodation paraly- 
sis and unilateral scotoma in sphenoidal- 
sinus disease, 213 

Spiegel, E. A.: Pupillary response to physostig- 
mine salicylate in absence of oculomotor 
nerve, 1090 

Role of cervical sympathetic nerve in light 
reflex of pupil, *371 

Spinal Fluid: See Cerebrospinal Fluid 

Squint: See Strabismus 

Stains and Staining, vital staining of retina; 
preliminary clinical note, 409 

Staphylococci infections in eyes; possibilities of 
_ wave irradiation in ophthalmology, 

staphylococcus toxin, 645 

Sterilization, sexual; does possibility of treat- 
ing hereditary disease exclude it from law 
providing for sterilization? 449 

Stimson, R. L.: Method of ultra close-up pho- 
tography in ophthalmology, *161 

Stockhusen, P.: Rare injury to aviator with 
remote effects on eye, 453 

Stokes, W. H.: Ocular manifestations in hydroa 
vacciniforme, *1131 

Stomach, surgery; changes in retina after ex- 
perimental gastrectomy on dogs, 208 

Strabismus, analysis of operative results in con- 
comitant convergent strabismus, *477 

operation on ocular muscles; few points in 
operative technic, *833 

abe gg technician as aid to se ariccespl 

t 

olmaiinn oe crossroads, *619 

bs en of accommodative convergent squint, 
66 

treatment of concomitant convergent strabis- 


mus, 405 
Streptococci, bilateral inflammatory exophthal- 
mos in sepsis lenta, 437 
—e Syndrome: See Angioma; Epi- 
epsy 
Sudranski, H. F.: Relation of dynamic to static 
refraction in presbyopic patients 40 through 
50 years of age, *545 
Sugar, H. 8.: Pulsating exophthalmos, *1288 
Sulfanilamide and Sulfanilamide Derivatives, 
effects of sulfanilamide and sulfapyridine 
on Koch-Weeks bacillus (Haemophilus in- 
fluenzae), *1243 
presence of sulfanilamide in tears, aqueous 
and vitreous after use of organic sulfur de- 
rivatives for their antibacterial effect, 406 
Therapy: See under Conjunctivitis ; Eyes, dis- 
eases ; Trachoma ; etc. 
Sunlight: See Light 
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Surgery: See also Apparatus; Instruments; and 


under organs and diseases, as Eyes, surgery ; 
Glaucoma; etc. 
plastic repair of conjunctival defects with 
fetal membranes, *522 
plastic; results of reconstruction of eyelids 
after removal of tumors or after severe 
trauma, 212 
Sutures, intramarginal, in repair of lid, 1344 
new corneoscleral suture, *554, 880 
Sydenstricker, V. P.: Interstitial keratitis and 
riboflavin deficiency, 1322 
amiss pupillary response to physostig- 
mine salicylate in absence of oculomotor 
nerve, 1090 
role of cervical sympathetic nerve in light 
reflex of pupil, *371 
Syphilis: See also under names of organs, 
regions and d 
acuity of vision and causes of impairment of 
vision in patients with past syphilitic inter- 
stitial keratitis, 1094 
ae “ary of and reactions to therapy, 


disablement and social conditions of patients 
with past syphilitic interstitial keratit's, 


1096 

histologic study of eyes of rabbits congeni- 
tally infected with syphilis, 647 

manifestations observed in northern Africa of 
hereditary and acquired syphilis at level of 
corneoscleral margin, 1 

ocular, treatment of, *693 

primary lues in superior fornix, 398 

relation of vitamin deficiency to tryparsamide 
reaction, 664 


Tears: See also Lacrimal Organs 
presence of sulfanilamide in tears, aqueous 
and vitreous after use of organic sulfur de- 
rivatives for their antibacterial effect, 406 
Teeth, iritis due to bacteria and bacterial toxins 
associated with dental sepsis; experimental 
production in laboratory animals by admin- 
istration of these toxins, *705 
Telangiectasia, *520. See also Angioma 
Tension: See also Glaucoma 
course in certain cases of atrophy of optic 
nerve with cupping and low tension, *41 
= of ciliary body extract on ocular tension, 


06 
influence of retrobulbar injections on, 867 
intraocular, in electropyrexia, 1106 


Terry, T. L.: Plastic transilluminator, *164 

Theodore, F. H.: Congenital retinal fold, *1188 

Thermophore conductors, newly designed, *380 
Therapy: See Cornea, ulcers; etc. 

Thiamin: See Vitamins, B 

~~ Chemical findings in pseudosclerosis, 


Diagnosis of vascular anomalies and tumors 
in orbital fossae and middle cranial fossae, 


Thorner, M. W.: Extraocular muscles in myas- 
thenia gravis and hyperthyroidism, 882 
Thrombosis, pathogenesis of thrombosis of cen- 

tral retinal vein and of consecutive glau- 
coma, 869 
retinal; treatment of thrombosis in central 
vein of retina with heparin, 219 
Thymes, hyoreweety in vernal conjunctivitis, 


Thyroid, extraocular muscles in myasthenia 
gravis and hyperthyroidism, 8 
a culture ; maintenance of crystalline lens, 


Tobacco, beneficial effects of intravenous injec- 
tion of iodine in some diseases of optic 
pathways, 412 

Town, A. E.: Impression technic for contact 
glasses, *822 

Trachoma and compensation law, 1335 

bee venom in treatment, 656 

contagiousness among adults, 411 

etiologic problem with reference to bodies of 
Prowazek and to Rickettsiae, 411 


Trachoma—Continued 
etiology of, 870 
“inflated” interstitial keratitis, 399 
origin of folliculoma and follicles in Denig 
transplant; report of cases, 216 
rosacea keratitis and conditions with vascu- 
=a of cornea treated with riboflavin, 


studies on, 216 
surgical treatment of trachomatous pannus of 
cornea, 217 
treatment with sulfanilamide, 1103 
. true and false papillary conjunctivitis, 204 
Transilluminator, ocular, made of lucite, *627 
plastic transilluminator, *164 

Transplantation: See under Cornea 

Trauma, post-traumatic glaucoma, *301 

Trephining: See Glaucoma 

Troncoso, M. U.: Cyclodialysis with insertion 
of metal implant in treatment of glaucoma ; 
preliminary report, *270 

Tryparsamide, complications of and reactions to 
therapy of syphilis, *700 : 

relation to vitamin deficiency to tryparsamide 
reaction, 

Tschermak-Seysenegg, A.: Double slit system 
with constant wavelength for mixed spec- 
tral light, 4 

Neutral light tester, 413 

Tuberculosis: See also under special structures 

= Nag and names of diseases, as Nerves, 
ic; etc. 

om ‘, experimental studies; question of or- 
ganotropism, or selective sensitization of 
second eye, *363 

ocular, experimental studies; relation of ocular 
sensitivity, cutaneous sensitivity and ocular 
activity in immune-allergic rabbit, *351 

ocular, problem of, 400 

of eye and of lung and negative tuberculin 
reaction, 419 

of eye in children, 419 

= inflammation in tuberculous eye, 

Tumors: See Angioma; Epithelioma; Glioma; 
Hemangioma ; Lymphangioma ; Meningioma : 
Neurinoma; etc.; and under names of 
organs and regions, as Brain; Conjunctiva ; 
Eyelids; Lacrimal Organs ; Nerves, optic ; 
Orbit; Retina; etc 


Ulcers, Corneal: See Cornea, ulcers 
Mooren’s: See Cornea, ulcers 
Ultrashort Waves: See Diathermy; and under 
names of organs, regions and diseases 
Ultraviolet Rays: See also Light 
pathologic changes in eyes of rats irradiated 
with ultraviolet rays, 436 
—— J.: Vitamin metabolism in cataracts, 


Uvea, effect of ciliary body extract on ocular 
tension, 406 
Inflammation : 
thetic 
inflammation ; bilateral uveitis associated with 
detachment of ‘retina (Harada’s disease), 


See also Ophthalmia, sympa- 


= glaucoma secondary to uveitis, 


inflammation; rheumatic uveitis, 431 
terminal reticulum and ganglion cells in 
plexus ciliaris, 444 
therapy of uveal tract infections, *699 
Uveitis: See Uvea, inflammation 


Vaccinia: See Smallpox 

van der Hoeve Syndrome: See Bones, fragility 

van Wien, S.: Leland refractor; method for 
refraction under binocular conditions, *104 

Veins, Retinal: See Thrombosis 

Velhagen, K.: Problem of simplifying and 
standardizing determinations of performance 
of eye in public service, 450 

Question of dependence of tapetoretinal dis- 

ease on hypophysis, 434 

Venom, Bees: See under Trachoma 
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Vision: See also Accommodation and Refrac- 
tion; Blindness; Eyes, examination; etc. 
acuity and causes of impairment in patients 
ane past syphilitic interstitial keratitis, 

and vitamin A, 874 
a a visual space of domestic animals, 


college courses for preparation of sight-sav- 
ing teachers and supervisors, 1092 
Color: See Color Blindness; Color Percep- 


tion 
course in visual optics and rey ange A 629 
distribution of rods and cones in retina and 


relation of ‘ne distribution to isopters of 
visual fleld, 413 

further evidence of change in position of eye- 
ball during fixation, *1216 

induced size ser with eyes in asymmetric 


jaseacuailiees’ gat potinatinarcbantie (Jensen’s dis- 
ease) with narrowing of visual field in 
superior sector, 214 
Leland refractor ; sco 3 ~ refraction under 
binocular conditions, * 
neutral light tester, 113 
hysio ; determination of threshold sensi- 
bility of retina, 213 
physiology ; effect of melanophoric hormone 
in normal rene and in those with retinitis 
pigmentosa 
physiology ; So of peripheral phos- 
phenes produced by electric stimulation, 406 
peeves of simplifying and standardizing de- 
terminations of performance of eye in public 
service, 450 


school —, service, 1096 
Tests: also Accommodation and Refrac- 
tion; Color Perception 


tests; new method of testing performance in 
weak De and of testing sensitivity to 
glare, 4 

tests; new method of subjective refraction 
involving ange ' vamwomes in static and in 
dynamic tests, *9 

value of p Ban Tring visual acuity for evalua- 
tion of compensation, 


4 
veeus" Bee also Diet and Dietetics; Food; 


A a vision, 874 

A; Bitot’s spota in Ceylon, #60 

A; clinical as a of vitamin A and dark 
adaptation, 876 

iency, keratoconus oxperimentally pro- 

duced in rat by, 207 

A; nutrition night blindness, 1336 

oat - thelialization of cillary layer, 1337 

jon of vitamin B, in certain ocular dis- 

oo a71 

B; interstitial keratitis and riboflavin def- 
clency, 1322 

B; investigation of experimental cataracts in 
albino rat; clinical implications, *28 

B; is onset of interstitial keratitis related to 
riboflavin deficiency? 631 

B; rosacea keratitis and conditions with vas- 
cularization of cornea treated with ribo- 
flavin, *899 

— relation to tryparsamide reaction, 
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Vitamins—Continued 
metabolism in cataracts, 460 
therapy in ophthalmic practice, 1105 
Vitreous Humor, detachment, 445 
detachment after intracapsular operation, 458 
presence of sulfanilamide in tears, aqueous 
and vitreous after use of organic sulfur 
derivatives for their antibacterial effect, 


406 
—, R.: Tuberculosis of eye in children, 


Wagener, P.: Essential hypertension from 
standpoint of ophthalmology, 658 

Waldman, J.: New method of applying radon 
seeds for ocular disorders, *55 

Walls, G. L.: Postscript on image expansion 
by foveal clivus, *831 

Walsh, F. B.: Tonic deviations of eyes pro- 
duced by movements of head with reference 
— reflexes; clinical observations, 
*127 


Water, behavior of water content of lens in ex- 

perimental cataracta parathyreopriva, 207 
mechanism of eye and its parts, 406 

“ae D. D.: Inexpensive disposable eye drop- 


*381 
Weber, "HL: Histologic changes in ora serrata of 
human eye in equatorial sections, 447 
ati -Sturge Syndrome: See Angioma; Epi- 


psy 
Weil, A.: Experimental retinoblastoma, *591 
Weinberger, L. M.: Visual hallucinations and 
their neuro-optical correlates, *166 
Werdenberg, E.: Perifocal inflammation in tu- 
berculous eye, 432 
Wexler, D.: Sarcoid of lacrimal gland, 220 
Whalman, H. F.: Newly design thermophore 
conductors, *380 
Wiener, M.: Transplantation of cornea by 
means of mechanically obtained segment 
with beveled edge, 661 
Wilson, J. M.: Glioma of optic nerve; critical 
review : report - 2 cases, with autopsy 
observations in 1, *605 
Wood, ed ‘caused ost foreign wood, 
report of case, 8 
Woods, A. ©.: Experimental studies, of ocular 
tuberculoais ; queue of organotropiam or 
selective senaitization of second eye, * $ 
Experimental studies of ocular tuberculosis; 
relation of ocular sensitivity, cutaneous 
sensitivity and Souler activity in immune- 
allergic rabbit, 
Workmen's Secceheaien and Insurance, tra- 
choma and compemnaon law, 1985 
value of determining gg acuity for evalua- 
tion of compensation, 4 


Vanes, Py R.: Paradoxic monocular ptosis, 


1 

Yudkin, A. M.: Investigation of eupertmantes 
cataracts in albino rat; clinical implica- 
tions, *28 


Ziperkes, J.: Congenital retinal fold, *1188 

Zona: See Herpes zoster 

Zygoma, diplopia following fracture of malar 
bone ; report of cases, 671 
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